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HE identification of certain intrinsie reflexes which are active in 

maintaining standard conditions in the vascular and respiratory sys- 
tems has favored the anesthetist in his effort to minimize physiologic dis- 
turbances during clinical anesthesia. It has given him a better apprecia- 
tion of the innumerable factors involved in the choice of preanesthetic 
drugs, anesthetic agents, and methods of their administration. This in- 
creased knowledge also has assisted the anesthetist in his attempts to 
remedy certain untoward reactions referable to the cireulatory and 
respiratory systems that may occur during anesthesia. Finally, it has 
clarified the approach toward the selection of anesthetic procedures 
which provide increased safety to the patient and added conveniences 
during surgical manipulations which are designed to correct such ab- 
normal functioning reflexes. 

The carotid sinus, but lately identified and more recently analyzed, is 
among the subsidiary reflex centers which modify the functioning of the 
autonomic nervous system. It operates as a significant secondary mecha- 
nism for the control of cardiovascular and respiratory activity. Its im- 
portance has not been completely evaluated, but it is certain to play a 
prominent role in adopting adjustments of circulation and respiration to 
meet changing conditions of the body’s external and internal environ- 
ment. The reflexes are aroused by changes in the chemical composition 
of the blood, by variations in arterial pressure, and by mechanical stimu- 
lation, such as pressure or traction at their site, the bifurcation of the 
common earotid arteries.! The chemically aroused reflexes probably are 
entirely distinet from those which respond to changes in arterial tension 
or mechanical stimulation. The former have only a slight or secondary 
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effect upon circulation but an important influence upon respiration.” 
The latter have a significant effect upon the control of heart rate and 


rhythm and the general arterial tension.’ The anatomic situation of the 


carotid receptors stimulated by biochemical changes is different from 
that of the pressor receptors. They lie within the carotid bodies whieh 
are located at the proximal end of the occipital artery and not through- 
out the carotid sinus proper. Similar receptors are present in the aortic 
arch.4| The earotid body receptors react to oxygen lack and to a much 
less extent to carbon dioxide excess. They are not pertinent to this dis- 
cussion, which is primarily concerned with reflex effects upon cireula- 
tion, and therefore will be disregarded. A previous report referred to 
their significance during clinical anesthesia.’ 

The carotid sinus receptors normally are influenced by changes in 
intrasinal pressure only. They are innervated by a branch of the glos- 
sopharyngeal nerve. Receptors sensitive to rises in arterial pressure also 
are found in the arch of the aorta and are believed to be innervated by 
a branch of the vagus. The efferent path of the sinoaortice reflexes is 
through the vagus and cervical svmpatheties.© Normally an increase in 
arterial tension or intrasinal pressure lowers blood pressure and decreases 
the heart rate, and a diminution in intrasinal pressure elevates the blood 
pressure and increases the heart rate. In normal subjects this endo- 
vascular control operates automatically and physiologie stimulation pro- 
duced by changes in arterial tension causes only a slight and temporary 
change in blood pressure.’ Likewise, mechanical stimulation of the 
carotid sinus, unless extremely intense, as from traction or pressure, 
produces no appreciable effect. In the absence of abnormal clinical 
manifestations, the reflex is still of interest to the anesthetist. Its ac- 
tivity is profoundly influenced by the anesthetie drugs and techniques 
employed, by the trauma of operative manipulations, and by hemorrhage. 
Although this discussion is concerned primarily with abnormal or hyper- 
active carotid sinus reflexes, it may be well to point out that serious dis- 
turbances of the normal mechanism may result from anesthetie and sur- 
gical manipulations. Heymans' has completed experimental work to 
prove that factors which paralyze or seriously depress the reflex mech- 
anism regulating or controlling blood pressure, especially the carotid 
sinus reflex, decrease or abolish the normal compensatory reactions of 
the body against arterial hypotension. He believes that one of the main 
‘auses of circulatory collapse during severe trauma, hemorrhage, high 
spinal anesthesia, profound inhalation nareosis with the volatile agents, 
and anoxemia is directly related to the paralyzing effects of these pro- 
cedures on the normal carotid sinus vasopressor reflexes. Clinical ob- 
servations repeatedly have borne out the suggestion that profound and 
lasting shock more often occurs when these factors are in effeet and 
particularly when a combination of two or more of them is present. 
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The carotid sinus, like any physiologic mechanism, may cease to fune- 
tion normally. Abnormal reactions may be so extensive that clinical 
symptoms are evident. These symptoms and signs comprise the ‘‘ carotid 
sinus syndrome.’ The abnormal reactions may differ. One type, re- 
ferred to as the vagal, is characterized by bradyeardia, asystole, 
arrhythmia, hypotension, and cerebral anemia. Another, the depressor 
reaction, ordinarily found in association with one of the other types, 
produces a vasomotor response with a lowered blood pressure but without 
significant changes in heart rate. Still another form, characterized by 
the clinical symptoms but without alteration in vasomotor tone or heart 
rate, is known as the cerebral type. All three types of reflex activity are 
provoked by changes in pressure at the sinus and are manifest by the 
clinical svndrome associated with psychie changes, ‘‘fainting spells,’ 
unconsciousness, and less frequently generalized convulsions. 

Differentiation of the various types is an integral part of the diagnosis 
and is of especial interest to the anesthetist. Without such diagnosis the 
choice of preanesthetic and anesthetic drugs may not be easily made with 
scientific accuracy. Electrocardiographie tracings are essential in de- 
termining the vagal and vasomotor effects, but, since these effects may 
also occur in the cerebral type, pharmacologic tests serve best to reach 
an ultimate diagnosis. Atropine in therapeutic doses abolishes the vagal 
but has no appreciable effeet upon either the depressor or cerebral types. 
Epinephrine and ephedrine have some effect upon both the vagal and de- 
pressor types, but they do not eliminate the cerebral response. The cere- 
bral type is not known to be greatly improved by drug therapy. 

The simple clinical test for establishing the diagnosis is accomplished 
by mechanical stimulation. This is best done with the patient sitting, 
since the reflex is more active in the upright position. The sinus, located 
at the angle of the bifureation of the carotid, often may be palpated in 
individuals with a lean neck. A line extended along the lower angle of 
the jaw most often crosses the bifureation just lateral to the sterno- 
mastoid muscle, although it may be above or below this usual position. 
After locating this point, moderate pressure is exerted by the fingertips, 
using a rotary motion for ten to thirty seconds. When the reflex is hy- 
peractive, pallor of the face is noted, bradyeardia and hypotension oceur, 


and the patient realizes syncope is imminent. That this clinical syn- 
drome is definitely a carotid sinus reflex abnormality may be conclusively 


demonstrated by a diagnostic nerve block. Such a nerve block also 
serves to establish an indication for surgical therapy. 

The carotid sinus block is performed with the patient supine and the 
head extended. The level of the transverse process of the fourth cervical 
vertebra is located after the method deseribed by Labat* or by Wertheim 
and one of us.? The bifureation of the carotid artery is usually at this 
level and slightly anterior. After a skin wheal is raised at this point, a 
50 by 7 mm. small gauge needle, unattached from the syringe, is intro- 





170 SURGERY 


duced. Because of the superficial location (1 to 3 em.), caution is advised 
as the needle is advanced to contact the transverse process. After such 
contact the needle is withdrawn slightly, directed ventrally, and ad- 
vanced not more than 1 em. Pulsation of the artery is felt as it is trans- 
mitted through the needle. The syringe is then attached and, with re- 
peated aspirations and careful stabilization of the needle to prevent 
puncture of the large vessels, approximately 10 ¢.c. of a 1 per cent solu- 
tion of procaine is deposited. Light massage at the site facilitates dif- 
fusion of the injected solution about the sinus area. Suecessful blocking 
of the area frequently is accompanied by partial recurrent laryngeal 
nerve paralysis which is manifested by hoarseness and by a subjective 
sensation of mucus in the trachea with a resultant cough. This effect is 
to be expected with the existing anatomie relationships of the sinus and 
recurrent laryngeal nerve. Less frequently observed is the appearance 
of Horner’s syndrome from paralysis of the cervical sympatheties. Some 
five minutes after such an injection, pressure is applied as before to 
elicit the reflex. If the clinical symptoms cannot be provoked after this 
procedure, the diagnosis is assured and the surgeon is greatly aided in 
determining whether periarterial sympathectomy of the bifurcation of 


the common carotid is indicated therapy. It should be pointed out that 


regional anesthesia as ordinarily performed for operations upon the 
neck, such as infiltration, field block, or cervical plexus block, will not 
eliminate the carotid sinus reflex unless some anesthetic solution is de- 
posited near the carotid sheath at the bifureation. 

The anesthetist is interested from the practical standpoint in knowing 
the effects upon the sinus mechanism of drugs used therapeutically before 
operation, of drugs employed for preanesthetie medication, and of the 
anesthetic agents and techniques. Digitalis is frequently given before 
surgery not only for patients with coronary or myocardial disease, but 
also with the thought that prophylaxis for postoperative circulatory de- 
pression thereby is established. Digitalis increases the excitability of the 
‘arotid sinus reflex. Weiss has pointed out possible consequences fol- 
lowing the use of such a drug in the presence of an abnormal reflex tend- 
ing to induce arrhythmias and eardiae arrest. In such patients the ap- 
plication of mechanical stimulation during operation or the increased 
excitement of the central nervous system attending the anesthetic pro- 
eedure may be potent factors in producing serious arrhythmias or even 
sudden deaths.? It has already been stated that atropine in therapeutie 
doses eliminates the vagal type of abnormal reflex. Seopolamine has a 
similar effect. The derivatives of barbituric acid usually diminish the 
vagal and depressor types and the shorter acting of these drugs, such as 
evipal, pernocton, and pentothal, suppress them completely. Luminal 
in therapeutic doses and barbital have no effect upon the reflex.?° Mor- 
phine and other opiates are reported to be without effect, but clinical ob- 
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servations support the view that excitability of the reflexes is definitely 
increased with morphine as ordinarily used preoperatively. 

The volatile agents used for anesthesia, ether, vinethene, and chloro- 
form, depress the sinus activity when deep narcosis is obtained, but light 
anesthesia will usually inerease it. The gaseous drugs, nitrous oxide, 


ethylene, and cyclopropane, apparently have little effect or stimulate its 


activity. A few observations following the use of avertin in amylene 
hydrate for basal narcosis indicate that the reflex is made more sensitive 
with these drugs. Cocaine and drugs with similar action abolish the 
reflex when applied locally. 

The technique emploved for administering drugs whose actions are 
dependent upon their circulation in the blood stream is without sig- 
nificant effect upon the reflex. The regional anesthesia methods com- 
monly employed, except subarachnoid block, have no effeet upon the 
earotid sinus reflex. A high spinal block, including the upper thoracie 
segments, often will depress its activity. Carbon dioxide and oxygen 
tensions in the inspired atmosphere are significant for their influence 
upon arterial tension. Low oxygen or high carbon dioxide tensions in 
the tissues are always dangerous during anesthesia and are particularly 
hazardous for patients with abnormal carotid sinus mechanisms. 

Patients with any one or a combination of the reviewed types of ab- 
normal carotid sinus reflexes may require anesthesia either for surgical 
relief of the symptoms or surgical therapy for an unrelated condition. 
In the former instance, the anesthetic management assumes definite im- 
portance. Following the diagnosis of the type of reflex abnormality, the 
anesthetist should perform a diagnostic procaine block. Such a procedure 
not only establishes an indication for surgical therapy, but also gives the 
anesthetist valuable information concerning the cireulatory reactions 
that may be expected during the manipulation. The anesthetic regime 
selected for actual operation is determined after consideration of several 
factors. The patient must be spared pain during the procedure, but more 
important he must be protected against serious results from the stimula- 
tion that will be applied. Moreover, the surgeon may be assisted mate- 
rially in his efforts to complete the operation conveniently with a mini- 
mum of trauma and within a short period of time. The operation con- 
sists essentially in breaking the reflex are by stripping the adventitia of 
the arteries and sectioning the interearotid nerve of Hering. The pri- 
mary difficulty is the exact identification of the intercarotid nerve. To be 
assured that this is accomplished when the reflex is depressed by the 
anesthetic drugs employed, it is practically necessary to dissect com- 
pletely the adventitial layer around the carotid and the lower part of its 
external and internal branches. This layer is very adherent and there is 
danger of arterial perforation. Any means to relieve the surgeon from 
this extensive operation and still be assured of the operation’s success 
will be welcomed; the patient will be subjected to less trauma and 
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dangers from the operation will be decreased. If the surgeon is to be 
given such assistance, that is, if at the same time he may be assured by 
the anesthetist that the operation is complete at the instant when the 
intercarotid nerve is sectioned, an active reflex throughout the procedure 
is essential. 

It is recommended that anesthesia during surgical therapy designed 
to treat ‘‘carotid sinus svndrome’’ be performed as follows: The patient 
is given no drug before anesthesia except morphine. This may be ad- 
ministered subeutaneously in an amount somewhat less than ordinarily 
would be used for preanesthetie preparation. It is important that the 
morphine be given not less than two hours preoperatively to avoid the 
resulting depression’s being maximum during the procedure. Anesthesia 
should be induced and maintained in light first plane with one of the 
gases, preferably evelopropane. Cyeclopropane does not depress the re- 
flex, permits the use of high oxygen dilutions in the anesthetic atmos- 
phere, and facilitates the introduction of an endotracheal airway. The 
carbon dioxide absorption technique should be employed, since with it 
exact control of oxygen and carbon dioxide tensions is more convenient. 
Endotracheal intubation is advised to insure a patent airway, facilitate 
rapid control of the narcosis, and provide a functioning airway for 
artificial respiration if needed. Pulse and blood pressure determinations 
must be completed at intervals so brief as to be practically continuous. 
During such anesthesia, stimulation of the reflex by operative manipula- 
tions of the uninhibited sinus area will result in the circulatory signs 
elicited preoperatively, usually bradyveardia, lowered arterial tension, 
and decreased pulse pressure. When sectioning of the intercarotid nerve 
is completed, the heart rate will increase immediately, the arterial tension 
will be restored to a level exceeding that preoperatively, and the pulse 
pressure will increase. The surgeon may then be advised that the opera- 
tion is completed. It must be borne in mind that during the time of brady- 
cardia and lowered blood pressure there is marked cerebral anemia. The 
patient may exhibit marked pallor and all signs which indicate syncope 
in the anesthetized individual. Oxygen must be used freely and the con- 
centration of evelopropane should be reduced to less than the amount 
required to anesthetize the patient before the reflex was stimulated. It is 
frequently advisable to perform controlled respiration by hyperventila- 
tion when the circulation is severely depressed. 


The efficacy of such an anesthetic regime and the circulatory reactions 


that may be anticipated during operations upon the carotid sinus are 


well illustrated in the following case report (Fig. 1). 


CASE 1.—A white male, aged 63 years; diagnosis carotid sinus syndrome, vaso- 
motor type, hypertension and vasomotor instability. The hyperactive reflex easily 
elicited by pressure over the area could be paralyzed by atropinization. A diag- 
nostic procaine block likewise eliminated the reflex response to mechanical stimulation. 
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Operation.—Surgical denervation of the right carotid sinus. Preanesthetic medi- 
cation, morphine sulfate 0.007 gm. intravenously at 11:30 a.m. Anesthesia was in- 
duced with cyclopropane using the closed carbon dioxide absorption technique at 
11:48 a.m. Six minutes after induction was begun, an oral endotracheal airway 
fitted with an inflatable tracheal cuff was inserted. Surgery was started at 12:00 
noon with patient in first plane surgical anesthesia. The blood pressure, pulse rate, 
and respiratory+rate during the operative procedure are shown graphically on the 
accompanying study record (Fig. 1). Electrocardiographic tracings were made dur- 
ing the procedure. They confirmed the changes in pulse rate determined by palpa- 


tion. Convalescence and recovery were uneventful. Symptoms were entirely relieved. 
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Fig. 1.—A section of the anesthetic record completed during carotid sinus stripping. 
The solid lines represent the blood pressure curve, the upper being the systolic. 
The broken lines show the pulse rate. Note extreme bradycardia at JII, coin- 
cidental with manipulation of the sinus. This slowing of the pulse rate as well as 
the accompanying hypotension were immediately relieved with section of the nerve 
of Hering at VII. 

Operations proposed for patients with an hyperactive carotid sinus 
reflex, but for an unrelated condition not involving the neck, present no 
serious anesthetie complication. With a diagnosis of the type of abnormal 
reflex, the preanesthetie medication and the anesthetic agent may be 
selected that will depress and those drugs avoided that will stimulate the 
reflex. 

The patient without recognized clinical evidence of abnormal carotid 
sinus activity may be encountered during surgery. Such occasions are 
not infrequent when thyroidectomy, carotid ligation, cervical gland dis- 
section, or incision of abscess in the anterior triangles of the neek is being 
done. It is suggested from ¢linieal experience that the presence of such 
pathology may alter an otherwise normal reflex activity. This is par- 
ticularly true of patients where infections of the neek are present. It 
suggests a possible explanation for the sudden deaths that are not rare 
following incision and drainage of such infected areas. These sudden 
deaths usually oceur during light anesthesia with the gases and they 
have been reported in cases where local anesthetic agents were employed. 
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The usual report of such a fatality includes the information that the 
death was from circulatory failure immediately after the incision was 
made. Another group of patients in whom stimulation of the carotid 
sinus may easily cause hypotension and cardiae inhibition, sometimes 
extrasystoles, or cardiac fibrillation, include those with thyroid disease. 
Such individuals are in a state of hyperreflexitivity and cardiovascular 
instability. Anesthesia with the gases or light anesthesia with the volatile 
agents will further increase abnormal reflexes. With such conditions the 


dangers of sudden death are not remote. 
When an abnormal carotid sinus reflex occurs during operation, it may 
be recognized by the accompanying circulatory changes. There is a 


marked bradyeardia, a fall in arterial tension, and a diminution of the 
pulse pressure. The anesthetized patient exhibits signs of syncope; that 
is, pallor and a cold wet skin. This is a definite indication for immediate 
treatment. The operation need not be abandoned but should be tem- 
porarily discontinued or at least packs and retractors should be removed 
from the vicinity of the carotid artery. The patient’s head should be 
lowered. Addition of the anesthetic agent should be discontinued and an 
abundance of oxygen should be given. Stimulating drugs, such as 
epinephrine or ephedrine, are not indicated nor is intravenous fluid 
therapy advised. The most urgent and important emergency treatment 
is injection of 3 to 5 ¢.c. of a 1 or 2 per cent solution of procaine at the 
bifureation of the carotids. The diagnosis, the effects, and the treatment 
of such reflex reaction are well illustrated by the following case reports. 


CasE 2.—A white female, aged 76 years, whose history and physical examination 
revealed no significant findings, was admitted for resection of tumor in the right 
anterior triangle of the neck. Premedication was scopolamine hydrobromide 0.0004 
gm. given subcutaneously at 1:30 p.M. Anesthesia was induced with cyclopropane at 
2:40 P.m., using the closed carbon dioxide absorption technique. An oral endotracheal 
airway fitted with an inflatable tracheal cuff was placed at 2:50 p.M. Surgery was 
started at 3:00 p.m. The blood pressure and pulse rate as recorded is shown in the 
accompanying chart (Fig. 2). It will be noted that traction on the tumor produced 
a bradycardia and hypotension. Procaine was injected without effect. Further dis- 
section revealed the fact that the injection had not been made near the bifurcation 
of the carotid. A subsequent injection properly placed was immediately effective in 
restoring the arterial tension and relieving the bradycardia. Further attempts to 
elicit the reflex by stimulation after the latter injection were unsuccessful. The pa- 


tient recovered, with an uneventful convalescence. 


CASE 3.—A white female, aged 40 years, was admitted to the hospital suffering 
from thyrotoxicosis. Thyroidectomy was proposed. Preanesthetic preparation in- 
cluded morphine sulfate 0.015 gm. and scopolamine hydrobromide 0.0004 gm, sub- 
cutaneously at 8:00 A.M. Anesthesia was induced, using cyclopropane with the closed 
carbon dioxide absorption technique at 9:15 A.M. Surgery was started at 9:30 a.m. 
A record of the blood pressure, pulse, and respiratory rates is shown in Fig. 3. 

During the manipulation to excise the gland, the pulse rate slowed suddenly from 
110 to 64 beats per minute. Concurrently the blood pressure decreased from 144/90 
to a low of 40/30. The patient became extremely pale and respirations ceased. Con- 
trolled respirations were instituted, the addition of cyclopropane was discontinued, 
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and an abundance of oxygen was given. The surgeon was directed to inject procaine 


at the bifurcation of the left common carotid. No improvement followed the injec- 
tion. A similar injection was then accomplished on the right side, followed by an 
immediate restoration of blood pressure and pulse rate to the level observed before 
manipulations were begun. Spontaneous respirations were resumed. The operation 
was completed and the patient had an uneventful convalescence and recovery. Later 
examination revealed a hyperactive carotid sinus reflex on the right side, sensitive to 
mechanical stimulation. 
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Fig. 2.—The blood pressure curve (solid lines) and pulse rates during operation 
to dissect tumor of neck. Traction on the tumor, as at IV, produced marked 
hypotension and pulse rate of 40 beats per minute. This could be reproduced when- 
ever traction was applied. At VJ/J, procaine (5 ¢.c. 1 per cent solution) was injected 
by surgeon to infiltrate the bifurcation of the common carotid. Response to traction 
on the tumor was the same. After further dissection, it was determined that injec- 
tion had been incorrectly placed. Injection of similar solution in proper location 
(VIIT) was made. Thereafter severe traction upon the tumor produced no effect. 


Fig. 3.—During thyroidectomy, the above record of blood pressure determinations, 
pulse, and respiratory rates was obtained. It will be noted that shortly after a 
self-retaining retractor was placed (J/J) and manipulations begun there was a 
marked fall in blood pressure (solid Jines) and decrease in pulse rate (dotted line). 
Soon (IV) spontaneous respirations ceased (bottom line), and artificial respiration 
(C.R.) was necessary. Injection of procaine to the left carotid sinus (V) area 
was ineffective, but similar injection to the right (VJ) produced marked effect, as 
shown. 





SURGERY 
SUMMARY 


The recent experimental and elinieal elaboration of the effects from an 
abnormal functioning carotid sinus mechanism has aided the anesthetist 
to a better appreciation of certain physiologic disturbances arising dur- 
ing clinical anesthesia. The different reactions that may be anticipated 
with different types of abnormal function have been reviewed. The ef- 
fects upon the carotid sinus mechanism of different drugs used during 
the preparation of surgical patients are described. It is pointed out that 
digitalis given preoperatively may be dangerous since it sensitizes the 
carotid sinus mechanism. Likewise, drugs employed for narcosis, such 
as the anesthetic gases, certain barbiturates, and avertin, have an added 
hazard because they exhibit a similar effect upon the reflex. Morphine 
and ether, when the narcosis is not deep, may elicit a similar response and 
sudden deaths during anesthesia, in many instances, may be closely re- 
lated to carotid sinus activity. The dangers from paralyzing the normal 
reflex mechanism with deep inhalation anesthesia, high spinal block, ete., 
are also discussed. 

A mechanical method for diagnosing the reflex is reviewed and diree- 
tions for the performance of a diagnostie procaine block are given. 

A case report is included to demonstrate the outlined anesthetic man- 


agement, prophylaxis, and treatment of patients during periarterial 


sympathectomy of the carotid bifureation. Additional case reports con- 
sider the anesthetic management and emergency treatment of patients 
exhibiting abnormal carotid sinus reflexitivity during operation for other 
surgical conditions. 
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ANESTHESIA, ANESTHETIC AGENTS, AND SURGEONS* 


ERWIN R. Scumipt, M.D., ANp Ratpu M. Waters, M.D., 
Mapison, WIs. 
(From the Departments of Surgery and Anesthesia, University of Wisconsin Medical 
School) 
HIS subject concerns itself with the anesthetist, his science and art, 
in relation to surgery. Cooperation is the essence of such an effort. 
As the field of knowledge grows, the need for joint endeavor increases. 

In the history of anesthesia it will be found that the need for it was 
recognized long before the agent was discovered. The use of a drug 
sometimes had to await the discovery of the scientific facts of physiology 
and pharmacology before the anesthetic agent could be used. Sometimes 
the physiology and pharmacology at hand presaged the discovery of the 
agent. Science and anesthesia were necessary for the development of 
each other, and the art of anesthesia played only a secondary role. The 
discovery of the circulation of the blood by Harvey was fundamental in 
developing a knowledge of the function of circulation and respiration. 
The gaseous exchange between the air and the circulating blood of the 
lung, with the tissue cells, formed the basis for the use of volatile or 
gaseous agents in anesthesia. Priestley discovered nitrous oxide in 1772, 
and Humphrey Davy noted its anesthetic properties in 1799. Henry 
Hickman and John Snow determined from e¢linical and experimental 
evidence the basic knowledge of physiology and pharmacology, and the 
clinical application had to wait until 1868 when Edmund Andrews used 
nitrous oxide mixed with oxygen for clinical anesthesia. 

As in the historical development of anesthesia, today the same funda- 
mental principles apply. The facts of physiology and pharmacology 
must be understood and the pertinent scientific knowledge used in the 
giving of an anesthetic. The action of the drug upon the cell disturbs 
the normal physiology. <A certain concentration tends to reduce reflex 
irritability and allow surgery. Changes in respiration and cireulation, 
due to the technique of administration and the pharmacology of the 
drug, will markedly alter the normal physiology of the cells. Varying 
the dose of the drug, as well as special idiosynerasies, affects the cell 
vitally. The volatile or gaseous agent when it gains entrance to the 


respiratory system brings up the whole subject of physiology, physiologic 


chemistry, and pharmacology. In order to reduce reflex activity, the 
cells in different parts of the body must be reached. There is an in- 
dividual variation, a variation with respect to different tissue, and a 
eeneral variation. Ordinarily the peritoneal reflexes are abolished in 
*Presented at meeting of the Western Surgical Association at Omaha, Neb., on 
Dec. 2, 1938. 
Received for publication, December 24, 19388. 
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the lower half of the third plane of the third stage. Yet, even in the 
fourth stage with cessation of respiration, those reflexes may be present 
so as to make it impossible to close the peritoneum. The use of 0.5 per 
cent novocain solution injected into the periphery of the reetus sheath 
has abolished the reflex. With the peritoneum sutured and the anes- 
thesia lightened, a relaxation takes place. This type of reaction does not 
occur often, but often enough to demonstrate that there is a variation 
beyond that which can be expected from a tissue or individual variation. 

The variations which are controlled by the anesthetist are based on an 
intimate knowledge of physiology and pharmacology, and the results 
are determined by the ability to recognize the elinieal situation. Chloro- 
form given over a long period of time, or to certain individuals, may 
result in direct cell damage with a resultant damage to liver function. 
Carbon dioxide excess causes a change in the biochemistry of the cell. 
Especially is this true in the red blood cell, for with a high concentration 
of carbon dioxide there is produced a definite biochemical shift pro- 
ducing an acidosis. To appreciate the biochemical shift, the mechanism 
of the blood buffers must be known, and the early recognition is neces- 
sary for early treatment. While the plasma sodium is around 330 mg. 
per cent and the plasma potassium 16 to 19 mg. per cent, there is a 
higher percentage of potassium inside the red blood cell. If earbon 
dioxide is piled up in the blood, this produces a shift of the chlorine from 
the plasma to the red blood cell. Since potassium does not diffuse from 
the cell, the chloride is also retained. This is known as the chloride 
shift. The biochemistry of the cell is changed. The change in the 
physical status of the patient modifies the physiology of that patient and 
the pharmacology of the drug action. Oxygen want has played a small 
role in the appreciation of anesthesia, and yet it plays an important 
part in morbidity, causing tissue changes that are hard to evaluate 
by present means of examination. The physiologists give us a critical 
level for blood pressure. This is around 50 mm. Hg. If this level is kept 
for a period of time, cells will suffer from lack of oxygen. This varies 
with different tissues. Brain cells are damaged more readily than other 
tissue cells. What the limits are no one knows. That there is a variation 
in individuals is known, but at present there is no way to determine 
which patients are susceptible to oxygen want, in the case of ordinary 
surgical risk. 

The technique of anesthesia administration is best safeguarded by a 
knowledge of pharmacology of the drugs used and by an understanding 
of the physiologic shifts that may occur in the acid-base balance set up 


by the body. In surgery, the surgeon learns the fundamentals of the 
basie sciences, with their clinical applications before the technical side is 
attempted. Minus this background of basie science and clinical ex- 
perience, the term used to indicate such an individual would be 
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‘ 


‘operator.’’ The art and mechanics of anesthesia follow the basie 
science and elinical application as naturally as in surgery. 

An anesthesia service is of use outside the operating room. The 
evaluation of the anesthetic risk involved in the patient, the use of de- 
pressant drugs for the nonsurgical relief of pain, the employment of 


anesthesia block to aid in diagnosis as well as in therapy, and the super- 


vision of oxygen therapy all fall within the province of a department of 
anesthesia. Following the operation, an anesthesia service is of great aid 
in applying physiology to the problems presented, such as the recogni- 
tion and proper treatment of shock, whether it is due to trauma, loss 
of blood, adrenal insufficiency, or sympathetic nerve involvement as is 
met with in operations on the upper thoracic vertebrae. The early 
recognition is essential and can be detected by the anesthetist who has 
important knowledge at hand of the physiologic status of the patient 
during the operation. Respiratory emergencies which may develop 
are often suspected during operations. Atelectasis, increased bronchial 
secretion, and obstructions are met by recognizing the possibilities, and 
when the emergency arises are taken care of by clearing the airway or 
using artificial airways or respirators. When the bronchi contain excess 
of mucus and become clogged, the tracheobronchial tree can be cleared 
by aspiration. The anesthetist should make postoperative rounds. The 
type of recovery, the nausea and vomiting, the stabilization of the 
patient, and the frequency of difficulty in voiding are factors that are 
important in evaluating the result of an anesthesia. From a critical 
review of 21,000 cases made by the anesthesia department at the Univer- 
sity of Wisconsin, we can see how this applies. In Fig. 1 the percentage 
of major respiratory morbidity following various anesthetic agents is 
ealeulated. In Fig. 2 the same group of cases is analyzed to show 
respiratory morbidity following various types of operations. It is 
obvious that the intelligent supervision resulting from a cooperative 
effort in the care of these patients both during and after operation is 
more important than the choice of agent. Prevention and correction 
of the physiologic disturbance are the vital factors. 

To assure a cooperative spirit in the surgical team, the surgeon must 
be in a position to appreciate problems from the anesthetic viewpoint. 
There must be a harmonious association, with a meeting of the minds 
and an understanding based on the problems on both sides. Most im- 
portant is it for the anesthetist to be able to see the patient and study 
the complete record used in making the diagnosis the day before the 
operation. The difficulties in the case should be discussed and the plan 
made for the anesthesia and the operation. The surgeon should ap- 
preciate that all the drugs given in the course of the operation are a part 
of the anesthetic and affect it. Especially is this true regarding opium 
derivatives. There is a logical basis for this determination. Pain, fever, 
endocrine imbalance, and the emotions influence the patient so that more 
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of the anesthetic agent is required. The opium derivatives depress 
metabolism directly because they allay pain, inhibit mucous secretion, 


and aid the actions of the soporifie drugs when given in combination 


with them. Barbiturates are not analgesic. In heavy doses they depress 
respiration specifically. However, in moderate doses they depress 
metabolism due to decreased emotional excitability. The dose of opium 
derivatives may be increased per pound of body weight in direct propor- 
tion to the increased metaboli¢ rate of the patient when due to fever, 
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Fig. 1.—Major postoperative respiratory complications, by anesthetic agents. 
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Fig. 2.—Major postoperative respiratory complications after certain types of opera- 
tions. 
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fear, pain, and emotional instability. With a metabolic rate of 25 per 
cent above normal, % gr. of morphine will produce no more effect than 
1, gr. in a normal person. In an aged person \; gr. of morphine may 
be too much. The normal child at 6 to 12 vears of age will tolerate 
more morphine per pound of body weight than at any period of life. 
A normal infant will tolerate about the same per pound of body weight 
as a person of 20 years. The surgeon should have enough knowledge 
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Fig. 3.—With a metabolic rate of 24 calories per sq. mm. of body surface, add 
the factor of fear and the rate is elevated as indicated by line A; pain will raise 
it as represented by line B; fever will give line C; and thyroid activity will result 
in line D. To depress this rate, barbiturates the night before will eliminate fear and 
give line Ff’; the emotions are allayed and line G results; and preoperative medication 
with morphine and scopolamine will result in a lower rate—a much easier patient 
to handle. Levels of anesthesia at which reflexes are abolished: A, First part of first 
plane, third stage. Brain, bone, thyroid, breast, stomach, kidney, and other glandular 
tissues, except for traction reflexes from their coverings or attachments, are abolished. 
B, Upper half of first plane, third stage. Skin reflexes are usually abolished at this 
level. C, Below middle of first plane, third stage. Pharyngeal reflex is abolished. 
D, Lower border of first plane, third stage, abolishes or renders negligible reflexes 
caused by injury to or cutting great sciatic nerve. EF, Junction of first and second 
planes, third stage, abolishes cough reflex. F’, G, and H, Lower level of second plane, 
third stage, abolishes or renders negligible muscle reflexes. The anal sphincter reflex 
may not be abolished by the fourth stage. The traction reflexes met with so 
frequently in abdominal ‘surgery may be abolished but readily instituted by rough 
handling of the viscera. The subdiaphragmatic reflex, an adduction of the vocal 
cords usually upon expiration with a contraction of the abdominal muscles, may be 
present in the third plane; then intubation is preferable to deeper anesthesia. ‘ 
Third plane, third stage, abolishes tone of smooth muscle when it reaches the middle 
of the plane (Guedel). (From Waters and Schmidt: Anesthesia and Surgery, Ann. 
Surg. 106: 790, 1937.) 


of anesthesia to appreciate the applicability of different drugs and 
different dosages to particular operative requirements as they appear. 
If the reflex irritability is not reduced enough to carry out a certain 
procedure, he should wait until the proper depth of anesthesia has been 
reached. (ig. 3.) 

Preoperative hypodermic medication with some sedative drugs usually 
takes one to two hours to act. Properly timed, it will greatly aid the 
anesthetist; but, if the schedule is upset and only fifteen minutes is 
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permitted for action of preoperative medication, the whole plan of anes- 
thesia has to be altered. Even when using what the anesthetists eall a 
100 per cent agent is this true. 

To reach a proper concentration of the anesthetic agent in the blood 
stream needs a certain amount of time which will vary with individual 
cases and agents, depending on a number of factors, such as a non- 
obstructed airway, circulatory activity, the amount of pain the patient’s 
pathology gives him, the amount of fever present, the emotional disturb- 
ance present, and possible endocrine imbalance. 

Sudden changes in the operation may jeopardize the anesthetist’s 
success. When doing a laparotomy and working inside the abdomen 
with packs all placed, the depth of anesthesia may be in the second plane 
of the third stage. A sudden quick pull on a retractor, by an assistant 
who has just awakened, immediately irritates the deep muscle reflexes, 
the abdomen becomes tight, the packs are displaced, and the entire 
operative field is disturbed. The depth of anesthesia has to be deepened. 
This takes time, prolongs the operation, and helps in producing shock. 
Why earry the patient so hight? Because twenty minutes in the lower 
half of the third plane in the third stage is equivalent to two hours in 
the second plane of the third stage. Third plane (lower half) tends 
to paralyze smooth muscle and produces shock. 

The surgeon should never force the decision as to the type of anes- 
thetic agent used or how it is given. This should be left entirely to the 
anesthetist. The problem should be discussed and the surgeon should 
let the anestetist know what is necessary in order to perform the opera- 
tion. The anesthetist knows his ability and his limitations. He knows 
best how to give the surgeon the anesthesia the surgeon desires and 
what the patient can safely stand. The surgeon would resent being 
told he had to do an operation in a certain way if he knew that in some 
other way his knowledge and skill could be applied to give the patient 
a better result with less risk. 

Anesthesia and surgery are bedfellows. Anesthesia has advanced re- 


markably in the last twenty years. Surgeons are still using anesthesia 
on the old empirical basis. In order to get the best anesthesia has to 
offer, there must be a realization on the part of the surgeon of the ad- 
vances made and the possibilities that it offers. This field of surgery has 
become broad, just as other fields in medicine. It is not limited to the art 
alone, nor to the operating room. Therefore the utilization of this new 
field, as in other fields, means the cooperation of the internist, the anes- 


thetist, and the surgeon. 





A MASSIVE ADENOMATOUS GOITER SUCCESSFULLY 
REMOVED 


CASE REPORT 


CHARLES E. Rea, M.D., MINNEAPOLIS, MINN. 


(From the Department of Surgery, University of Minnesota Medical School) 


HERE are several reports in the literature concerning massive en- 

largements of the thyroid. In 1817, Alibert published illustrations 

of huge goiters extending downward as far as the waist. Although he 

does not show drawings, he alludes to an almost ineredible case in which 

the cervical mass was cylindrical and reached to the middle of the 
thigh. 

In older days, the thyroid had to be of enormous proportions before 


surgical removal was attempted. The mortality of such procedures was 


high, due to hemorrhage and sepsis. Dupuytren’s first thyroidectomy 
was admirably performed, but the outcome was tragic. He removed a 
goiter from a 28-year-old woman which was ‘‘oblong, nodular, with a 
volume as great as that of the lungs of a young child.’’ It weighed 
1,202 gm., or 2 pounds, 8 ounces. Although the gland was removed 
in a relatively bloodless manner (all vessels were doubly ligated before 
division), the patient died from ‘‘shock’’ thirty-five hours after opera- 
tion. It was eleven years before Dupuytren ventured to do a second 
thyroidectomy. This time, the patient, a girl 12 years of age, had a 
tumor ‘‘the size of her head occupying the whole left side of the neck.’’ 
At operation this goiter was found to have a broad base. Hemorrhage 
from many veins was inadequately controlled by finger pressure. The 
patient was in syncope at the end of the operation and died forty hours 
later. 

Bach, in 1841, removed a goiter which was 10 em. in all diameters. 
A few years later Ballard reported the successful extirpation of a 
‘‘voluminous’’ goiter from a 19-year-old girl. Sédillot also records 
several instances in which he removed ‘‘enormous thyroid tumors.’’ In 
one case the tumor was the size of an infant’s head and hung over the 
chest. 

Péan, in 1878, enucleated a ‘‘solid goiter’’ (adenoma) of the right 
lobe, the size of a fetus’ head. The vessels were clamped before division, 
thirty-five clamps being used. Twelve of these clamps were removed the 
following day. Unfortunately the patient died about two weeks later 
with signs of mediastinal abscess, pericardial and pleural effusion. Hal- 
sted remarks that the number of clamps still remaining in the wound 
at the time of death was not mentioned. 
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Porta operated upon a man 38 years of age who was suffocating from 
a very large goiter. Venesection was tried without relief and then liga- 
lion of what was thought to be the enlarged inferior thyroid artery. At 
autopsy it was noted that the ligature had been placed on the internal 
carotid artery. 

Bottini between the years 1878 and 1883 successfully removed several 
‘*parenchymatous goiters’’ varying in size from that of a *‘melon to an 
infant’s head He is said to have been the first Italian surgeon to 
perform a total extirpation of the thyroid and the first in Italy to employ 


ss 


listerism in operations on goiter. 

Perassi reported the case of an enormous goiter, ‘*a broncholipo-cele, ”’ 
which hung over the breasts down to the abdomen of the patient. 
Berruti, Ruggi, and Medini also successfully treated large goiters. In 
Medini’s ease, the tumor was incised and 900 em. of colloidal substance 
evacuated. 

Liston, in 1840, reported a large bronchocele on the left side of the 
neck which he treated by dividing the sternomastoid muscle to relieve 
pressure. Halsted says that Liston, at that time England’s most dex- 


terous operator, was helpless when confronted with a goiter. About 


thirty years later Holmes removed an enormous cyst of the thyroid 


which hung below the patient's waist. In spite of a skillfully per- 
formed operation, the patient died of hemorrhage and erysipelas. A 
few years later Stoker attempted to excise a goiter equally as large 
as that removed by Holmes. The operation was performed in two 
stages, but the patient died from sepsis and thrombosis of the pulmonary 
artery on the fifth postoperative day. 

In this country, Harris, W. W. Greene, Marshall, Maury, and Berry 
have reported instances of enormous thyroid enlargements. In 1860, 
Knode reported the case of a degenerated bronchocele into which he 
**plunged a bistoury and withdrew a gallon and three pints of inordorous 
and insipid fluid.’’ Berry extirpated the right and middle lobes of a 
goiter in a woman 52 years of age. The removed tumor weighed 3 
pounds, 1 ounce. A. J. Ochsner has reported the case of one of the 
largest thyroids successfully removed, the excised gland weighing 3,584 
om., ‘‘after the blood had been drained out of it.’’ The largest goiters 
removed by Kocher, Billroth, Halsted, Lahey, or Crile are not ascer- 
tained from a review of the available literature. In 1916, C. H. Mayo 
removed an adenomatous goiter weighing 1,554 @m. (Pemberton ). 

With the advent of asepsis, anesthesia, better operative technique, and 
a knowledge of the physiology of the thyroid gland, removal of the dis- 
eased thyroid changed from an operation of necessity to one of election. 
It is said that approximately 5,000 operations on the thyroid were per- 
formed in Kocher’s clinic up to the time of his death in 1917. The 
mortality in the later cases was a fraction of 1 per cent. The fact that 
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small goiters are now safely removed is probably one of the 1easons 
why large goiters rarely are seen today. 

The weight of the normal adult thyroid gland in Minnesota is about 
30 gm., the variability being 10 to 50 em. (Rice). In this region very 


large goiters are rarely seen; in faet, at this clinie the incidence of 


goiter seems to be decreasing. From January, 1928, to January, 1933, 
782 instances of enlargement of the thyroid were seen; while from 
January, 1933, to January, 1988, only 659 cases were observed (about 
16 per cent decrease). The explanation for this decrease is not apparent. 

The following case is reported not only because it is one of the largest 
goiters ever seen at this clinic, but also because certain surgical proce- 
dures facilitated its removal. 


CASE REporT.—Mrs. A. M. (Hospital No. 666718), aged 88 years, was admitted 
to the University of Minnesota Hospitals on March 22, 1958, and discharged April 
6, 1938. 

The patient said that she had noticed a progressive enlargement of the thyroid 
for the past eighteen years. Eight and two years ago, respectively, there were sud- 
den increases in the size of the goiter following childbirth. She thought that the 
mass in the neck was larger at the time of her menses. For the past two years, the 
patient noticed slight hoarseness, dyspnea on exertion, orthopnea, and weakness in 
the lower extremities on climbing stairs. There had been a gradual increase in body 
weight for eighteen years. 

Past History: The patient had had measles and mumps as a child. Occasionally 
she suffered from headaches. Gastrointestinal and genitourinary histories were 
essentially negative. Menstrual history was negative except that lately she men- 
struated every twenty days instead of every twenty-eight, and the flow was some- 
what increased. 

Family History: The patient was married and was the mother of four girls. 
None of the girls had enlargement of the thyroid. The mother and one sister of the 
patient had goiters which were not as large as that of the patient. 

Physical examination revealed a very obese, intelligent, white female with a mas- 
sively enlarged goiter. She weighed 220 pounds and was 68% inches tall. Her tem- 
perature was 98.6°, pulse 84 beats per minute, and the respirations 18 per minute. 

Head: Essentially negative. There were no eve signs characteristic of hyper 
thyroidism. 

Neck: The thyroid was massive and diffusely enlarged (Fig. 1). The greatest 
circumference of the neck was 54 ¢m.; the circumference just below the chin was 
49 em. The goiter was nodular and firm; there were no tender or fluctuant areas. 
It was not fixed to the skin or deeper structures, but was so enormous that it was 
immobile on swallowing. No bruit was heard or thrill felt over the gland. The 
neck vessels were very prominent. 

No abnormalities were found in the heart and lungs. Blood pressure was 130/80. 
Examination of the abdomen, extremities, pelvis, and rectum was negative. 

Laboratory Data: Examination of the blood and urine was essentially negative. 
Wassermann reaction was negative. The patient belonged to Group II blood group. 
Electrocardiographic tracings were normal. Orthodiagram revealed the ratio of the 
transverse diameter of the heart to that of the chest to be 58 per cent. Basal 
metabolism test on March 4, 1938, was —1 per cent and on March 28, —S per cent. 

X-rays revealed a large mass in the suprasternal region extending out on both 


sides. The esophagus in the posterior-anterior view was pushed to some extent to 
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the right. In the lateral view a large soft tissue mass was seen to extend ante- 
riorly. The trachea did not appear to be compressed to any great extent. An 


esophagram with barium showed the esophagus and larynx to be pushed or pulled 


anteriorly away from the vertebrae by the soft tissue mass (Fig. 2). 
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Laryngoscopic examination revealed the left vocal cord to move normally; the 


without hyper 


right cord was not visualized. 
(Dr. Owen H 


The preoperative diagnosis was a 
On March 29, 1938, the patient was operated upon 


large adenomatous goiter 


thyroidism. 
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Fig. 3.—Mrs. A. M. Goiter; specimen at operation. 














Fig. 4.—Mrs. A. M. Goiter. Appearance of patient after operation. A, lateral view; 
B, anterior view. 
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Wangensteen). Because of the possibility that the trachea had been compressed, 
intratracheal anesthesia with cyclopropane was used. Also, because of the probable 
vascularity of the tumor and the danger of shock from loss of blood, the patient 
was given 600 ¢.c. of citrated blood during the operation. A rather long transverse 
incision was made over the neck. The anterior jugular veins were clamped, cut, and 
tied with fine silk. The strap muscles which were thinned from stretching, and the 
fascia of the neck also were cut transversely. By means of a Kocher dissector, a 
line of cleavage was defined between the trachea and the thyroid. Before dividing 
the isthmus, a double linen suture was tied tightly around the gland on each side of 
the midline to control any bleeding. The isthmus was then incised between the 
sutures. By means of lateral retraction with a cat’s-paw retractor, the right and 
left lobes of the thyroid could be lifted forward into the operative field. A bilat- 
eral subtotal thyroid resection was then done, leaving the posterior capsule well 
intact. Bleeding points were clamped and tied with fine silk. There was surpris- 
ingly little blood loss considering the size of the goiter. The tracheal rings did not 
seem to have been weakened by compression from the goiter. The residual thyroid 
tissue on either side was coaptated by interrupted silk sutures, Interrupted sutures 
of fine silk also were used to unite the divided muscles and fascia and Michel clips 
were used to approximate the skin edges. 

The right lobe weighed 400 gm. and the left 576 gm. The gross and microscopic 
appearance was that of an adenomatous goiter with numerous cystic areas contain- 
ing colloid (Fig. 3). 

The patient’s convalescence was uneventful. The postoperative treatment con- 
sisted of steam inhalations and sedatives. She was not given Lugol’s solution post- 
operatively ; it should be mentioned that three weeks before operation she had taken 
ten drops of Lugol’s solution, three times a day, for a ten-day period. Laryngoscopie 
examination on April 2, 1938, revealed normal mobility of the vocal cords. The 
wound healed by first intention. The patient was discharged April 6, 1938, with 
instructions to return in two months for check-up. (Fig. 4.) The patient was seen 
on June 15, 1938, at which time the neck wound was well healed. Basal metabolism 
rate at that time was +2 per cent. The patient felt well and offered no complaints. 


Recently her local doctor wrote that she has remained in good health. 


SUMMARY 


A massive adenomatous goiter weighing 976 gm. successfully removed 


by operation is described. 
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CARCINOMA OF THE PARATHYROID GLAND 


KarL A. Meyer, M.D., Peter A. Rost, M.D., ann ALEX B. Raartns, M.S., 
M.D., Cuicaco, Iu. 
(From the Surgical Department and Surgical Pathology Department of the Cook 


County Hospital) 


INTRODUCTION 


> 


INCE the demonstration by Mandl"? that the removal of a para- 
thyroid adenoma improved the condition of a patient suffering 


from von Recklinghausen’s diffuse fibrocystic disease of the bone, much 
attention has been given to the parathyroids and their newgrowths. 
Benign parathyroid adenomas have been reported by numerous in- 
vestigators. Castleman and Mallory® in 1935 collected 160 cases from 
the literature and to that number added 25 cases of their own. 

Of less frequent occurrence is carcinoma of the parathyroid gland. 
Hall and Chaffint in 1934 summarized 18 cases of malignant tumors of 
the parathyroid, including 1 of their own. Since then single cases have 
been reported by Petersma,’® Snell,° and Armstrong.’ In only a few 
cases was the nature of the disease recognized before surgery was done 
and the nature of the tumor recognized by histologie study. Because 
of that, a blood chemistry workup, which is so essential in establishing 
the diagnosis of a parathyroid newgrowth, was not done until some 
time after the operation. The report of this case perhaps may be of 
ereater value since a more complete blood chemistry analysis was made 
before the removal of the parathyroid gland and was continued for 
fourteen months following operation. 


REPORT OF A CASE 


J. H., a 56-year-old white Greek male, was admitted to the Cook County Hospital 
on Oct. 8, 1957. With the aid of an interpreter, the following history was obtained. 
The patient stated that he had been perfectly well until April, 1937, when he first 
noticed the gradual appearance of a slightly painful swelling of the proximal por- 
tion of the right little finger. The pain was of a dull aching character, but it was 
not constant and was relieved considerably by resting the finger, which was gradu- 
ally increasing in size, 

On May 6, 1957, the patient tripped on a curb and fell on his left elbow, frac- 
turing his left humerus. He was hospitalized and traction was applied for fourteen 
days. A plaster cast was then applied for four weeks and was followed by good 
anatomic and functional results. 

On June 7, 1957, the patient fell from a street car, injuring his right arm and 
shoulder, but he did not sustain any fractures. Ten days following this last acci- 
dent the pain in the little finger became more intense and radiated to the right wrist 
and the right shoulder, where it remained more or less constant. In August, 1937, 
the patient noticed a swelling of the right wrist and this he failed to reduce with 
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epsom salt compresses. He stated that since April, 1937, he had lost 40 pounds in 
weight. Other than these complaints the patient was troubled only with consti- 
pation and never complained of any urinary or stomach difficulties. Ten years prior 
to admission to the hospital he was operated upon for a hernia and twenty-eight 
years before admission he had suffered from a gonorrheal urethritis. 


On examination the patient was quite emaciated but not acutely ill, His tem- 


perature was 98° F.; pulse, 84; respirations, 20; blood pressure, 120 systolic and 70 


diastolic. The frontal bosses were prominent. The eyes showed an arcus senilis. 
The pupils were round and equal and reacted to light and accommodation. The 
tonsils were atrophic. 

On palpation of the neck, a firm tumor about the size of a large walnut was felt 
to the right of the trachea and just above the sternoclavicular joint. It moved 


upward on swallowing and did not seem to be adherent to the surrounding tissue. 


“OOK COUNTY 7 
HOSPITAL R 


Fig. 1.—X-ray picture of both hands, showing the marked fibrocystic changes 
of the metacarpals and the phalanges, particularly the proximal phalanx of the 
right fifth finger and also the right ulna. This picture was taken about six weeks 
after surgery was done. 


The chest revealed a lower thoracic scoliosis and kyphosis. The lungs were 
resonant throughout. No rales were heard. The apex beat of the heart was neither 
visible nor palpable. The heart tones were distant, and no murmurs were heard. 
The liver, kidneys, and spleen were not palpated, nor were any masses felt in the 
abdomen. 

The extremities revealed some interesting findings. There was a fusiform en- 
largement of the fifth digit of the right hand associated with tenderness on pressure. 
The distal portion of the right ulna, over an area of about 24% inches, was swollen 
and tender, as were both tibia on their anterior surfaces. Both clavicles showed a 
fusiform swelling at the junction of the outer and middle thirds. These fusiform 
swellings felt rather soft and gave one the impression of fluid’s being present. How- 
ever, no crepitus was elicited. 

In view of the above findings, a clinical diagnosis of von Recklinghausen’s gen- 


eralized osteitis fibrosa cystica due to a parathyroid adenoma was made. 
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In order to substantiate this diagnosis, the following laboratory work was car- 
ried out preoperatively. Blood chemistry examination revealed a serum calcium 
of 15.9 mg. per 100 ¢.c.; the blood phosphorus, 3.1 mg. per 100 ¢.c. of blood; the 
blood phosphatase, 22 Bodansky units; the blood urea, 21; and the blood sugar, 
75 mg. per 100 e.e, 

The red blood cell count was 4,570,000; the hemoglobin, 82 per cent; the white 
blood cell count, 8,500, with 76 per cent neutrophilic polymorphonuclear leucocytes, 
1 per cent eosinophiles, 2 per cent basophiles, 18 per cent lymphocytes, and 3 per cent 
monocytes. 

The urine examination revealed a few white blood cells and epithelial cells. A 
Mosenthal test revealed a reduced, fixed, specifie gravity varying between 1.008 


and 1.012. 





Fig. 2.—Flat plate of the abdomen showing calcified areas in the region of 
kidneys. 


A quantitative phenolsulphonephthalein test revealed a 20 per cent output at the 


end of the first hour and a 40 per cent output of the dye at the end of two hours and 
10 minutes. 

X-ray examination of the skull, clavicles, humeri, tibia, ribs, and hands showed 
multiple bone lesions characteristic of generalized osteitis fibrosa cystica. These 
changes were particularly marked in the proximal phalanx of the right fifth finger, 
as well as in the metacarpals and phalanges (Fig. 1). A flat plate of the abdomen 
revealed dense shadows in the renal areas which were very suggestive of kidney 
stones (Fig. 2). 

In view of the above findings, surgery was advised for alleviation of symptoms. 
On Oct. 28, 1937, the patient was operated upon by one of us (K.A.M.) and a 
parathyroid tumor in the right side of the neck was removed. 
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PATHOLOGY REPORT 


The apy consisted of a moderately encapsulated piece of tissue measuring 
6 by 5 by 4.5 em. (Fig. 5). On sectioning, the cut surface was light tannish gray 
traversed ie grayish white bands. In one area close to the surface of the tumor 
Were several cystlike areas ranging to 15 mm. in diameter and filled with a liquid 
brownish gray material and clotted blood. 

A quick frozen section was made from one portion of the node and it revealed a 
nonhornifying squamous cell carcinoma. (The sections of this tumor were also seen 
by the late Dr. R. H. Jaffe, who concurred in this diagnosis.) Sections were later 
taken from the entire cross section of the tumor and studied with various stains; 
namely, hemalum-eosin, Best’s carmine stain for glycogen, Heidenhain’s azocarmine 
stain, Mallory’s phosphotungstic acid hematoxylin, and van Gieson’s stains. The 
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Sectioned surface of the carcinoma of the parathyroid gland, showing focal 
areas of hemorrhage (A) and wall of the surface cyst (B). 


2 
t 
Aad 




















ROS 4 oe 


Fig. 4.—Section through the center of the tumor mass, showing characteristic water 
clear cells arranged in solid nests and cords. (Hemalum-eosin stain, X 276.) 
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central portion of the tumor mass was occupied by parathyroid tissue, composed of 

solid cords of **water-clear’’ cells and of transitional cells separated by a clear 

stroma (Fig. +). In places these water-clear cells reached considerable size. 
Towards the periphery of the tumor mass, the picture changed, and here one saw 


a more abundant stroma associated with the absence of the water-clear cells. The 

















Fig. 5.—A, Showing transitional changes of the water-clear cells to polygonal 
cells containing larger and slightly irregular nuclei (hemalum-eosin stain, X 276). 
B, Showing changes of transitional cells to squamous cells containing darker stained 
elongated and irregular nuclei (hemalum-eosin stain, *560). C, Section showing 
a mitotic figure with plump chromosomes (hemalum-eosin stain, 560). 


transitional cells showed an increase in size and a gradual change of shape (Fig. 


54). They were arranged in forms of anastomosing cords and alveoli, which ex- 


tended through a thin capsule into the surrounding fat tissue. The changes in shape 
caused the cells to resemble squamous epithelial cells, and in one alveolus one could 
see the various transitions from the large hypertrophic transitional cell to the 


polygonal squamous cell with deeply stained and slightly irregular nuclei (Fig. 5 3B), 
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Fig. 6.—A, Section of the capsule of the parathyroid tumor showing tumor thrombi 
in the lumina of the dilated veins (100). 3B, Tumor thrombus in a blood vessel 
in capsule of parathyroid tumor (280). C, Tumor cells in a lymph vessel in tumor 
mass proper (280). 
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Fig. 7.—Biopsy section taken from. the proximal phalanx of the right fifth 
finger showing the characteristic picture of a benign giant cell tumor of bone 
(hemalum-eosin stain, X70), 
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In focal areas mitotie figures were seen which were irregular and showed sharp, 
plump chromosomes (Fig. 5 C). 

In the lumen of the blood vessels found in the intact capsule of the tumor mass 
were large tumor thrombi (Fig. 6 4, B) which partially occluded the lumen of the 
blood vessels. Similar tumor thrombi were found in the lymphatic vessels (Fig. 6 C). 

A biopsy made from the swelling of the proximal phalanx of the right little finger 


revealed a giant cell tumor of osteoclast type which was embedded in plump, 


spindle-shaped cells (Fig. 7). Throughout the section there were numerous histiocytes 


laden with iron pigment. 





Fig. 8.—X-ray picture of the right ulna, showing marked calcification of the 
previously existing fibrocystic changes about eleven months after surgical removal 
of the parathyroid gland. 


In view of the above findings, the diagnosis reached was that of a nonhornifying 
squamous cell carcinoma of the parathyroid gland, associated with a disseminated 
fibrocystic disease of the bone (von Recklinghausen’s). 

We have been fortunate in being able to observe the course of the patient for the 
past fourteen months, and at various intervals have studied his blood caleium and 
phosphorus and on three occasions the blood phosphatase. The patient made a rapid 
postoperative recovery and at no time did he develop any signs or symptoms of tet- 
any. Three weeks after the operation, he stated that the pains in his bones had 
diminished and that he felt rather well. 
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During the first fourteen days after surgery, the patient was placed on calcium 
lactate 30 gr. t.i.d., and for six weeks following he was placed on calcium lactate 
) gr. b.i.d. 
The course of the serum calcium and blood phosphorus levels are shown in 
Table I. 
TABLE | 


: PHOS- 
| SERUM CALCIUM | —" PHATASE | 
Bex : PHOSPHORUS : CALCIUM 
NORMAL: 9 TO 11],, WW cn EL DOUAN- eee 2773 
nage ge | NORMAL? 3.7 TO 5] “oy LACTATE 
aie ros |  Me/1L00 -c.c. oe 
UNITS 
10/21/37 16.1 mg./100 ¢.e.}5.1 mg./100 c.c. | 22 Urea nitro- 
Preoperativ | gen, 21 mg. 
Blood sugar, 
| 73 mg. 
10/26/27 5.) mg./100 ¢.e.|3.0 mg. 
Postoperative , mg./100 ¢.e. | 
10/29/: | 
11/ 


37 

37 mg. /100- c.e, | 
cise is ; ee /100 c.c. 

f 

ra 

‘ 


/100 ec. | 
mg./100" cc, | 
9.0 — mg./100 ¢ c.c,|2.4 mg. 3.C. Discon- 
6/ 8/38 | 12.9 ~_mg./100 C.c, | 1.99 mg./ 2c. | tinued 
8/ 1/: 38 | 12.8 86 “mg./ 100 ee “| 1.45 mg./ B.C 55 ains return 


11/18/: | 15.05 mg./100 ¢@ = 2.05 mg., aC. a Nonprotein 
nitrogen, 


o2 mg. 


14.65 mg. 12. g. Cc.) 9.0: Total pro- 
tein, 7.9% 


11/22/73 
N/27/3 
12/ 8/3 


O/ 0 


3.0 mg. 2.C. 10 gr. 


b.i.d. 


The patient was heard from at intervals and about March, 1958, he began to 
complain of recurring pain, particularly in the right hand. On July 9, 1938, he 
returned to the hospital with the intention of having his right little finger amputated 
since it had grown larger in size and interfered with his work. During his last stay 
in the hospital, we were able to radiograph his entire skeletal system and, despite 
the raised serum caleium and reduced blood phosphorus and slight increase in the 
blood phosphatase content, the bones showed a marked improvement with large areas 
of recalcification. This was particularly marked in the right radius (Fig. 8), ribs, 
and both tibia. These changes were not evident shortly after removal of the para- 
thyroid tumor. 

A further physical examination at the patient’s last admission revealed a hard 
nodule about 3 cm. in diameter in the region of the right lobe of the thyroid gland. 

On Aug. 13, 1938, the right fifth finger was amputated at the metacarpal 
phalangeal joint. On examination the entire proximal phalanx was transformed into 
a globoid swelling 3.5 by 2 by 3 em., which on sectioning was soft and dark purplish 
red in color. The cortex of the bone was completely destroyed in places; whereas 
in other places a thin shell was still discernible. The palmar structure of the finger 
in that area was pushed anteriorly but not invaded by the tumor tissue. 

A microscopic examination at this time revealed a picture similar to that de- 


scribed in the biopsy of the same finger (Fig. 6). 
DISCUSSION 


In view of the fact that carcinomas of the parathyroid gland are usu- 
ally diagnosed only after the microscopic examination of the tissue is 
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made, the effeet of carcinoma of the parathyroid gland and its rela- 
tion to the serum ealeium and blood phosphorus content unfortunately 
were not studied. In the eighteen cases reviewed by Hall and Chaffin,‘ 
only one case had a ealeium and phosphorus determination prior to 
surgery. Petersma® demonstrated a fall in serum calcium following a re- 
moval of a ‘‘malignant adenoma’’ of the parathyroid gland, in which 
he found tumor cells in the lumen of the blood vessels. Snell® likewise 
demonstrated high serum ealeium and blood phosphorus which returned 
to normal levels following removal of the tumor. In Armstrong’s case 
there was no appreciable rise in the serum calcium or fall in the blood 
phosphorus preoperatively. In our case there was a definite fall in the 
blood ealeium in the early postoperative period (chart). Ten months 
later a distinct rise in the serum calcium was noted, the blood phos- 
phorus was below its normal level, while the blood phosphatase was 
slightly increased. 

Although Jaffe’ and Herxheimer® claimed that there is some doubt 
as to the possibility of a carcinoma existing in the parathyroid gland 
and eriticized some of the cases reported as such, one cannot ignore the 
eases reported by Sainton and Millot,'’ Petersma,’ and Guy.'! Sainton 
and Millot were able to follow their case over a period of years after 
the first removal of a benign adenoma of the parathyroid gland in a 
ease of von Recklinghausen’s disease of the bone. Following the first 
operation, the patient failed to improve physically. The serum ealetum 
remained constantly above normal, and x-ray therapy failed to improve 
the general bone condition of the patient. At the second operation two 
years later, they succeeded in removing a parathyroid tumor which 
histologically showed definite evidence of malignaney in places, as 
characterized by the invasion of tumor cells into the surrounding eap- 
sule. 

Guy'! in his paper, also demonstrated tumor cells in the blood ves- 
sels of the parathyroid tumor he described. He reported a recurrence 
of this tumor one year later, and this was proved by biopsy examination. 
A disconcerting feature in his case was that the serum caleium was only 
8 mg./100 ¢.c., despite the recurrence of the tumor. 

Hall and Chaffint also demonstrated metastases to blood vessels, but 
here, too, the serum ealeium and blood phosphorus were within normal 
limits postoperatively. 

It is obvious, therefore, that in the properly observed cases of true 
carcinoma of the parathyroid gland there exists a definite change in the 
‘aleium-phosphorus ratio as well as an elevation of caleium and fre- 
quently a lowering of the blood phosphorus. 

Although Albright, Sulkowitch, and Bloomberg’? emphasized that 
frequently in benign parathyroid adenomas the serum calcium level 
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may in itself not be sufficiently high to strongly suggest disease, one 
ean still be led to the right diagnosis if the blood phosphorus is per- 
sistently low. They emphasized, too, the relationship between the total 
serum proteins to the serum calcium, the latter usually being low when 
the total serum protein is low. It may be mentioned here that Albright, 
Sulkowitch, and Bloomberg are of the opinion that the parathyroid 
hormone acts more directly on the calcium and phosphorus equilibrium 
in the body fluids. When there is an increased loss of ecaleitum and 
phosphorus in the urine and feces, the predisposition of bone changes 
makes itself apparent but does not necessitate its occurrence. They sup- 
ported their contention by the fact that not infrequently hyperparathy- 
roidism may exist without bone changes, as shown in their work and the 
work of other authors who have reported parathyroid adenomas. Of 
the carcinomas of the parathyroid gland reported in the literature, 
Chaffin and Hall in their review of eighteen cases showed only one case 
with bone changes. Since then Snell® has shown miliary osteoporosis and 
renal caleuli in his case. Armstrone™ in his ease failed to note anv bone 
changes. 

In our case we definitely dealt with a carcinoma of the parathyroid 
gland which, from the clinical picture, showed definite signs of hyper- 
parathyroidism; namely, disseminated fibroevstie disease of the bone, 
renal ealeuli, a high serum calcium, a low blood phosphorus, and a high 
phosphatase content in the blood. Following the surgical removal of the 
tumor, the patient showed marked improvement, as indicated by the 
x-ray findings in the bones, although recent blood chemistry findings 
indicated the persistence of parathyroid hyperactivity. Still more re- 





cently, recurrent decalcified areas have been noted in some of the long 
bones. 
SUMMARY 


A ease of carcinoma of the parathyroid gland is discussed, showing 
tvpical symptoms of hyperparathyvroidism. The removal of the tumor 
aided in the alleviation of the subjective symptom, pain in the joints. 
X-ray of the bones showed a definite recalcification of the fibrocystie 
areas, followed later by a decalcification of some of the long bones. How- 
ever, the blood findings, namely, a high serum ealeium, a low blood 
phosphorus, and a slightly inereased phosphatase, showed a persistent 
hyperparathyroidism. 
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SURGICAL EXPLORATION AND CLOSURE OF A PATENT 
DUCTUS ARTERIOSUS 
REPORT OF SECOND SUCCESSFUL CASE 


Ropert KE. Gross, M.D., Pau Emerson, M.D., AND HyMAN GreEEN, M.D., 
Boston, Mass. 
(From the Departments of Surgery and Pediatrics of the Children’s Hospital and the 
Harvard Medical School) 

T IS commonly recognized that a congenital abnormality of the heart 

is potentially serious, not only because of the mechanical embarrass- 
ment from the defect itself, but also because of the possibility of a super- 
imposed subacute bacterial endocarditis. The incidence of this secondary 
infection varies somewhat with the different types of malformations. 
Available statistics' indicate that this complication occurs in 25 to 30 
per cent of patients who have a persistent patency of the ductus 
arteriosus unassociated with other cardiac anomaly. A second danger, 
not so rapidly fatal but nevertheless a grave complication, is found in 
40 to 50 per cent of individuals with an otherwise uncomplicated patency 
of the ductus. This takes the form of cardiac decompensation, resulting 
from the long-continued burden on the heart by a shunt which is 
essentially an arteriovenous communication. 


The presence of a patent ductus Botalli in a person who has reached 


late childhood or early adolescence at once places the possessor in a 
precarious position because of possible complications which might super- 
vene. While statistics on the subject are difficult to obtain and are 
hard to apply to an individual case, it would summarize the findings to 
date to say that a child with a patent ductus has approximately one 
chance in four that he will live an essentially normal length of life, 
has about one chance in four that he will die of Streptococcus viridans 
infection of the pulmonary artery or endocardium, and almost two 
chances in four that he will die of cardiae decompensation. Such a 
prognosis does not mean that the child will not enjoy many years of 
active and happy life, for it is rather characteristic that the individual 
will live through childhood and adolescence with little or no disability. 
However, there comes a time, late in the second or early in the third 
decade, when complications are apt to appear. This fact is strikingly 
borne out by a review! of ninety-two autopsied cases of patients with a 
patent ductus arteriosus in whom the average age at death was 24 years. 

Believing that the surgical obliteration of a patent ductus arteriosus 
would reduce the probability of subsequent bacterial infection and 
would also tend to forestall cardiac decompensation by reducing the 
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work of the heart, laboratory investigation was undertaken with an 
idea of finding a suitable operative approach to the superior medi- 
astinum.? After some experience had been gained with the exposure of 
the aortic arch and pulmonary artery in dogs, a successful attempt was 
made to explore and ligate the ductus in the case of a human being.* 
Having been encouraged by the satisfactory manner in which the first 
patient withstood the operation, we undertook the same procedure in the 
following case with equally gratifying results. 


CASE REPORT 


History—R. C. was an 11-year-old boy who entered the Children’s Hospital on 
Sept. 6, 1938, for study of his cardiac condition. His birth had been normal. At the 
age of 8 months his family physician made a diagnosis of ‘‘heart trouble.’’ At 4 
years of age he was brought to our outpatient department because of malnourish- 
ment. At that time the patient was thin and underweight. Auscultation of the heart 
revealed a loud to-and-fro harsh murmur which was most prominent at the base and 
to the left of the sternum. This was accompanied by a thrill which was almost con- 
tinuous. A seven-foot x-ray film showed quite marked enlargement of the cardiac 
shadow, particularly to the left. There was a moderate prominence in the region of 
the pulmonic artery, The transverse measurement of the heart was 9.8 em., compared 
to an internal diameter of the chest of 16.8 em. The lungs showed a diffuse mild 
congestion, most marked in the perihilar regions. 

At the present admission the child’s chief complaint was that he tired easily ‘‘ever 
since he was big enough to run around.’’ Dyspnea was never severe, yet the boy had 
long noted that he could not continue physical exercise as long as other children of 
his own age or size. At no time had there been cyanosis. On frequent occasions the 
patient had been conscious of his cardiac impulse and he had noted that it greatly 
increased in rate during exertion. The boy had always been slender and had gained 
weight very slowly. 

Physical Eramination.—The patient possessed a thin, ptotic build, the height being 
58 inches and the weight 62.5 pounds. The important positive findings were limited 
to the cardiovascular system. The heart was enlarged to the left by percussion. There 
was a marked heaving of the chest in the apical region due to the very forceful action 
of the heart. Over the entire precordium there was a very loud, harsh, and roaring 
machinery murmur which was continuous but which was greatly accentuated during 
systole. This murmur had its maximum intensity in the second and third interspaces, 
just to the left of the sternum. Toward the apex of the heart, the diastolic element 
of the murmur was faint, but the systolic portion was quite loud. The systolie mur- 
mur was also heard loudly in both axillae, particularly in the left, and to a lesser 
degree it was heard over the back from the level of the second to the tenth thoracic 
vertebrae. A continuous thrill, accentuated during systole, was felt over the pre- 
cordium, being most vibrant in the third left interspace. The second sound at the 
base was definitely accentuated. In the recumbent position the following blood pres- 
sures were obtained: right arm, 115/45; left arm, 120/55; left leg, 145/60; right 
leg, 160/60. 

Laboratory Data.—Fluoroscopic and x-ray film studies of the heart showed a 
slight prominence in the region of the pulmonary artery. There was cardiac enlarge- 
ment, particularly in the region of the left ventricle. The transverse dimension of 
the heart was 11.5 cm., compared to an internal diameter of the chest of 21.3 em. 
The lung markings were diffusely increased. Electrocardiographiec tracings showed 
an essentially normal record. There was no axis deviation. The urine was negative. 
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The red blood count was 5,050,000 cells per cubic millimeter and the white count was 
7,400 cells per cubic millimeter. The hemoglobin was 90 per cent and the blood smear 
was normal. 

O peration.—On Sept. 12 surgical exploration was undertaken (by R. E.G.) under 
cyclopropane anesthesia. A curvilinear incision, concave upwards, was made just 
beneath the left nipple, running from the midline to the anterior axillary fold. The 
thoracic cage was exposed by transecting the lowermost portions of the pectoralis 


major muscle. The left pleural cavity was entered through the third intercostal space 
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Fig. 1.—Daily blood pressure chart showing a striking rise in the diastolic level 
following ligation of the patent ductus arteriosus. Average daily diastolic pressure, 
47 mm. of mercury before operation and 82 mm. of mercury after operation. 


and the third costal cartilage was cut so that the rib could be retracted upward. With 
the chest open, the left lung was allowed to collapse into the inferior half of the 
pleural cavity so that an excellent view of the heart and the lateral aspect of the 
superior mediastinum was obtained. The parietal pleura which covered the aortic 
arch and pulmonary artery was now incised in a cephalocaudal direction for two and 
one-half inches, running from the base of the lung upward. After this pleura was 
incised and the subjacent fatty areolar tissue was dissected, the left recurrent 


larvngeal nerve was identified coursing around the lateral aspect of the aortie arch. 
ws 4 
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This nerve was carefully isolated and followed downward and medially until it led 





directly to a large and patent ductus Botalli. 

The patent ductus in this case was 11 to 12 mm. in diameter and was approxi- 
mately 12 mm. in length. It was exceedingly thin, its wall being about the same 
thickness and texture as that of a vein. The pulmonary artery was enlarged and was 
very tensely distended. As the fingers were placed on the heart and the pulmonary 
artery, a very vibrant thrill was felt. In fact, this thrill was so marked that during 
the subsequent dissection of tissue about the ductus a distinct tickling sensation was 
imparted through the instruments to the fingers. The length of the ductus raised 
hopes that the vessel could be freed, doubly ligated, and divided. As the ductus was 
being dissected away from the surrounding tissues, the thin vessel tore and a copious 
hemorrhage ensued. Bleeding could be controlled only by digital pressure while an 
aneurysm needle was cautiously passed around the vessel preparatory to ligating it. 
In view of this accidental opening of the ductus, it was deemed too dangerous an 
undertaking to continue with the handling of it, which would be necessary for its 
complete division. Accordingly, ligature alone was relied upon for closing off the 
shunt. Fortunately, ligature likewise controlled all bleeding from the torn vessel. 
After the ductus was tied, the thrill over the heart and pulmonary artery completely 
disappeared. A transfusion of citrated blood was given and the patient’s condition 
was quite satisfactory. The lung was re-expanded with positive pressure anesthesia 
and the chest was closed without drainage. 

Postoperative Course.—Following operation the boy made an excellent recovery. 
There was some local discomfort in the wound for two or three days, whieh was 
easily controlled with sedatives. On the fourth day he was permitted to sit up in a 
chair and at the end of a week was allowed to walk around the ward. The wound 
healed by first intention and the patient was discharged on Sept. 29, 1938. 

The boy has been followed to date for a period of four months since his hospital 
discharge. His cardiac findings, from operation until this time, may be summarized 
as follows: The heaving and forceful nature of the cardiac impulse, as determined 
by inspection and palpation of the precordium, gradually has disappeared. At no 
time has there been a precordial thrill. For the first three weeks after operation 
there was a faint but definite to-and-fro blowing murmur over the pulmonic area, 
which was lacking in the rumbling ‘‘ machinery’’ character which it had before opera- 
tion, When seen at the end of two months, the diastolic element of the murmur at 
the base had disappeared and the systolic portion had become distinctly fainter. This 
systolic murmur could be barely heard over the midportion of the thorax posteriorly. 
The blood pressure was 110/72. In the four months since operation the child has 
gained nine pounds in weight. 

The most striking objective change produced by ligation of the ductus was seen 
in the diastolic blood pressure. Before operation the daily systolic level varied be- 
tween 110 and 124, with an average of 117 mm. of mercury; and the diastolic pres- 
sure varied between 54 and 35, with an average of 47. Following operation, the 
average daily pressures were 121 systolic and 82 diastolic. X-rays of the heart two 
months after operation showed no essential change in size or contour from the pre- 
operative findings. 


SUMMARY 


A ease is reported of an 11-year-old boy who had typical physical and 
x-ray findings of a patent ductus arteriosus. As the child had been 
followed over a period of several years, there had been slight but 
definite hypertrophy (or dilatation) of the heart, this change being 
presumably caused by the large shunt between the aorta and pulmonary 
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artery. From statistical evidence, the boy presumably was facing a 
rather high probability of subsequent cardiae failure of some degree 
because of the burden imposed by the ductus shunt. Furthermore, this 
congenital lesion carried with it a high risk of subacute bacterial endo- 
cardial infection. In the attempt to reduce the work of the heart im- 
posed by the shunt and also to lessen the danger of subacute bacterial 
endarteritis, surgical exploration was undertaken for obliterating the 
ductus. The vessel was found to be 11 to 12 mm. in diameter and was 
successfully ligated. The patient stood the operative procedure with 
extremely little reaction. 
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THE BLEEDING TENDENCY IN OBSTRUCTIVE JAUNDICE 
AND ITS CORRECTION BY MEANS OF VITAMIN Kk* 





KENNETH B. Ousonx, M.D., AND HitpeGarp MENZEL, B.S., 
New York, N. Y. 
(From the Surgical Pathology Laboratory of the College of Physicians and Surgeons, 
Columbia University, and the Department of Surgery, the Presbyterian Hospital) 


INCE Bancroft, Kugelmass, and Stanley-Brown! first suggested that 

a bleeding tendency in cases with obstructive jaundice could be 
foretold by an interpretation of the plasma clotting time as devised 
by Howell,? there has been a great stimulation in the study of the 
bleeding tendeney of these patients. Quick, Stanlev-Brown, and Ban- 
croft® have criticized the plasma clotting time of Howell as a measure 
of prothrombin because they believe that this method is altered by the 
thromboplastin or tissue extract which may be present in varying 
amounts in the plasma. They believe that this feature may be corrected 
by adding an excess of tissue extract. They have also stated, while 
speaking of the plasma of jaundiced patients, that ‘*. .. the delay [of 
plasma clotting time in jaundiced patients] is not due to insufficient 
thromboplastin, for it is clear... that excess thromboplastin does not 
restore the normal clotting rate as it does in hemophilic plasma.’’ 
More recently Warner, Brinkhous, and Smith*t have devised a more 
elaborate and probably more accurate method for the determination of 
prothrombin which involves the precipitation of known solutions of 
fibrinogen by varying dilutions of unknown plasma from whieh fibrino- 
gen has been removed. Both of these tests have been criticized, but 
they probably measure the peculiar quality or fraction of the plasma 
called prothrombin more accurately than the plasma clotting test of 
Howell. 

As a practical test, the Howell method has distinet advantages and 
its value in determining a bleeding tendeney in patients with jaundice 
will be discussed. Also an attempt will be made to show the curative 
effects of vitamin K and bile salts on the bleeding tendeney of these 
patients as measured by the plasma and Quick clotting tests and by 
the patients’ postoperative records. 


METHODS 


The usual methods of determining the bleeding and venous coagula- 
tion times are of little value in indicating a bleeding tendeney in 


*This paper forms a part of the study on the physiology and chemistry of blood 
coagulation which is conducted by Dr. Erwin Chargaff and associates in the Depart- 
ment of Biological Chemistry of this college. A portion of the expense of this study 
was defrayed by a grant fron the American Medical Association to Dr. Erwin 
Chargaff. 
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jaundiced patients and frequently normal values are obtained even 
in the presence of actual hemorrhage due to the jaundiced state. The 
Ivy’ bleeding time has given neither consistent nor reliable results in 
this present series of cases. The measurement of the serum volume, as 
advised by Boyce and MeFetridge,® has not been used in this study, 
for Quick’ has stated that this test depends on the prothrombin content 
of the blood. Neither has the test of Smith, Warner, and Brinkhous been 
used as it was felt that this method was too intricate for general clinical 
use at present. In addition, it is not believed that such accuracy in the 
determination of the prothrombin level is necessary to observe and 
follow the bleeding tendency in jaundiced patients. At the present 
time the Smith test is being done on all cases of jaundice in an effort 
to determine what advantage it has over the simpler methods. 

In this study the plasma clotting time, as described in detail below, 
has been used to determine the bleeding tendency. This test has been 
carefully checked by the Quick clotting method in several instances and 
has always been found to agree essentially with the plasma clotting 
time after interpretation. Quick has described his method in a recent 
publieation.* 

Lewisohn,* Nygaard’® and Quick, Stanley-Brown, and Bancroft* also 
have reported the prolonged plasma clotting time that may occur in 
patients with jaundice. 

Plasma Clotting Time Determination— 

Solutions: (1) Three per cent sodium citrate (3 gm. of reagent grade 
sodium citrate per 100 ¢.c. of distilled water). (2) M/40 ealeium ehlo- 
ride (2.8 gm. of anhydrous or 5.5 gm. of hydrated calcium chloride dis- 
solved in 1,000 ¢.c. of distilled water). 

Method: With an autoclaved, dry needle and an absolutely dry 
syringe, approximately 5.5 ¢.c. of venous blood is drawn and placed in 
a 6 ¢.c. hematocrit tube containing 0.5 ¢.e. of sodium citrate. The blood 
and citrate solution are well mixed by slowly inverting the tube several 
times. This tube is then centrifuged at 1,000 r.p.m. for forty-five min- 
utes and an estimate of the cell volume is made. 

To each of three 100 by 30 mm. test tubes, containing 0.1, 0.2, 0.3 ¢«., 
respectively, of calcium chloride solution, 0.1 ¢.¢. of citrated plasma is 
added. The plasma clotting time is measured with a stop watch and 
is that time in seconds which elapses between the time the solutions are 
first mixed and placed in a water bath at 40° C. and the time a solid clot 
is formed. The test is repeated three times on all samples and, unless 
these agree within five seconds, another sample of blood is taken. If 
any hemolysis occurs, the sample is disearded. The temperature is very 
critical and variations of 1° may alter the clotting time considerably. 
It is essential that the test be done within one hour after the plasma 
is withdrawn from the vein, as plasma which has stood for longer 
periods may give different results than fresh plasma. 
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In normal blood the first appearance of a network of fibrin and the 
formation of a solid clot are almost simultaneous; whereas, in jaundiced 






















plasma a solid clot may not form until fifteen seconds after the first 
shred of fibrin appears. 

The highest normal plasma clotting time is considered to be 120 
seconds and values above this figure indicate a prothrombin deficiency. 
Values above 150 seconds indicate a very marked bleeding tendeney. 
Banecroft*® has found in nearly 5,000 determinations on all sorts of 
surgical patients, studied both pre- and postoperatively, that the average | 
level is 100 to 105 seconds. | 

Determinations are done daily previous to operation and for five 
days after operation and at least every other day thereafter until the 
stools are continuously colored with bile. 

Baldes and Nygaard?!! have described a coagulometer, by which the 
changes in the light absorption of the recalcified plasma as it clots ean 
be recorded with great accuracy by means of a photoelectric cell. This 
apparatus greatly facilitates the determination of the end point of the 
clotting reaction both in the Quick and plasma elotting tests. It is 
not, however, essential for the performance of these tests. 


EVALUATION OF PLASMA CLOTTING TIME 


Twenty-four cases of obstructive jaundice were studied from the 
point of view of their bleeding tendency as measured by the plasma 





clotting time. Table I gives a résumé of these cases according to diag- 









nosis and degree of jaundice as measured by the serum bilirubin. In 






21 of these cases the diagnosis was confirmed either by surgical explora- 







TABLE I 








BLEEDING TENDENCY IN PATIENTS WITH OBSTRUCTIVE JAUNDICE 
SUMMARY OF CASES STUDIED 












DIAGNOSIS NO. OF CASES AVERAGE SERUM BILIRUBIN 








Caleuli in common bile duct 1] 6.9 mg. % 
Carcinoma of head of pancreas ) 14.38 mg. % 
Stenosis of common bile duct { 10.5 mg. % 
Carcinoma of common bile duct 2 22.6 mg. % 
Metastatic carcinoma (esophagus ) ] 18.8 mg. % 
(?) Aneurysm of hepatic artery 1 2.9 mg. % 

Total 24 10.7 mg. % 








tion or autopsy, and in the remaining 3 cases there were preponderant 
clinical and laboratery data suggesting an obstructive type of jaundice. 






Patients with obstructive jaundice due to neoplastic lesions are more 






likely to have higher serum bilirubin levels and absence of bile in their 






stools than those patients with jaundice due to biliary ealeuli in the 





common bile duct or stenosis of the common bile duct. Jaundice and 





colorless stools, in this latter group of cases, are more likely to oceur 





intermittently. This will be discussed later in relation to the bleeding 






tendency. 
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Twelve cases (Table Il) had preoperative plasma clotting times of 
120 seconds or over and 9, or 75 per cent, of these cases bled to some 
degree after operation or within a relatively short period after admis- 
sion. Four, or 33 per cent, of these cases bled severely, shortly after 
operation; and 3 of these latter cases died either from shock following 
hemorrhage or other causes augmented by hemorrhage. Five, or 42 
per cent, of these cases bled from their wound or gastrointestinal traet 
for periods of two to twenty-one days after operation. 


TABLE IT 
BLEEDING TENDENCY IN PATIENTS WITH OBSTRUCTIVE JAUNDICE 
PATIENTS WITIE PLASMA CLOTTING TIME MORE THAN 120 SECONDS 
AVG. PLASMA . 
NO. CLOTTING TIME 
(SECONDS ) 


AVERAGE SERUM 
BILIRUBIN 


Malignant lesions 6 161 19.1 mg. &% 
Benign lesions 6 142 0.4 mg. % 


Postoperative Results 
Died of hemorrhage and shock 2 
Death augmented by hemorrhage | 
Serious postoperative hemorrhage | 
Unusual but not serious hemorrhage 3 
Uneventful recovery 3 


Nonoperative Results 


Dead from hemorrhage (3 wk.) l 
Bleeding from gastrointestinal tract 1 


Summary 


Total bleeding complications 9 (75%) 


The remaining 12 cases (Table IIL) fell into the group with plasma 
clotting levels below 120 seconds, and 38, or 25 per cent, of these cases 
bled postoperatively. Two of the 3 cases that bled postoperatively did not 
bleed until the twelve and fourteenth postoperative days, respectively, 
and in both instances surgical intervention had not returned bile to the 
gastrointestinal tract and marked prolongation of the plasma clotting 
time developed before hemorrhage occurred. The third ease that bled 
in this group had a carcinoma of the common bile duet from which a 
biopsy was taken. A hematoma of the wound developed on the ninth 
postoperative day. Unfortunately the plasma clotting level was not 
followed after operation and this bleeding complication was not pre- 
dicted. 

While clinical histories are notoriously inaccurate as a method of esti- 
mating the amount of bile in the stools, it is of interest that 5 of the 
patients included in Table II, in whom bleeding was thought likely, 
gave a history of colorless stools for periods of three to five weeks and 
only 8 patients reported their stools as normal. In the group with 
plasma clotting times under 120 seconds, 3 patients reported colorless 
stools for periods of three days to two weeks and 5 stated that their 
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TABLE III 
BLEEDING TENDENCY IN PATIENTS WITH OBSTRUCTIVE JAUNDICE 
PATIENTS WITH PLASMA CLOTTING TIME LESS THAN 120 SECONDS 


AVG. PLASMA “ie ; 
AVERAGE SERUM 


NO. CLOTTING TIME 
BILIRUBIN 
(SECONDS ) 
Malignant lesions 2 110 10.8 mg. % 
Benign lesions 10 102 SS mg. % 
Postoperative Results 

Died of hemorrhage on fourteenth ] 

postoperative day (after plasma 

clotting time had risen to 185 

seconds ) 
Died of anoxemia related to anes- 1 

thesia, 24 hours 
Bled severely on twelfth postopera-| 1 

tive day (after plasma clotting 

time had risen to 135 seconds) 
Hematoma of wound on ninth post- l 

operative day 
Uneventful recovery 6 

Nonoperative Results 

Uneventful hospital course (jaun-| 2 

dice subsided spontaneously ) 

Summary 

Total bleeding complications 3 (25%) 
Bleeding complications not predicted, 1 (8.3%) 


stools had been normal. The remaining patients either had intermittent 
periods when their stools were colorless or had some bile present reg- 
ularly. The above figures were only considered after the clinical history 
was found to check with the stool examination on admission of the 
patients to the hospital. 

The duration of the jaundice in these cases varied from seven days 
to three months and was of little value in relation to the bleeding 








tendency, as in many cases it had varied in degree and in other cases 





had probably existed for a considerable period before being noted. 





The majority of cases were treated preoperatively for four to nine 





days and during this period were given high carbohydrate diets, glucose 





both orally and parenterally, and in many instances large doses of 





viosterol and bile salts as recommended by MeNealy, Shapiro, and Mel- 





nick.’ It is believed that all of these patients benefited systemically 





from this regimen, but there was no consistent or appreciable improve- 





ment in their plasma clotting levels. 





Thus, in 14, or 58 per cent of cases, a bleeding tendency was predicted 





and 12, or 86 per cent, of these cases bled to some extent either post- 
operatively or within three weeks after the prediction was made. In 
10 cases bleeding was not expected and in only 1, or 10 per cent, of the 







eases did any bleeding occur and this one complication was a hematoma 





which developed on the ninth postoperative day and might have been 
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foretold with more frequent postoperative determinations. There ap- 
pears to be a gross relationship between the degree of jaundice, presence 
of bile in the stools, and the bleeding tendency as measured by the plasma 
clotting time, but the duration of jaundice is of little value in predict- 
ing which patients will bleed. In general, neoplastic obstructions of the 
biliary tract are more likely to produce a bleeding tendency than be- 
nign obstructions. The usual methods of preoperative treatment, as ob- 
served in this series of cases, resulted in no consistent or maintained 
diminution of the bleeding tendency. 


TREATMENT WITH VITAMIN K 


Dam and Schgnheyder' and independently Almquist and Stokstad!” 
discovered that the deficiency of an accessory food factor, later named 
vitamin K by Dam, in the diets of young chicks produced a bleeding 
diathesis and a marked decrease in the prothrombin level of the blood. 
The addition of this food factor to the diets cured this hemorrhagic 
condition in chicks. Vitamin K is present in green foliaceous vegetables, 
alfalfa, fish meal,’ bacteria,'’ and in several vegetable oils,’* but its 
chief source is alfalfa. Hexane extracts of alfalfa meal yield potent 
concentrates and these concentrates have been used in this study. Thayer 
and ¢o-workers'® recently have reported the crystallization of a potent 
material which they believe to be vitamin K. It is a fat-soluble vitamin 
and possibly an unsaturated hydrocarbon.?° 

Although no definite vitamin K deficiency had ever been proved to 
exist in human beings and in fact has only recently been demonstrated 


21 


in mammals,?' Greaves and Scehmidt®? believed that, when the bile was 
decreased or absent in the gastrointestinal tract, a failure of absorption 
of vitamin K might occur. The stools of these patients and animals 
previously had been shown to contain adequate amounts of vitamin K. 
Warner and co-workers?* first reported the beneficial effeets of vita- 
min K and bile salts on the bleeding tendency of obstructive jaundice 
in human beings. They fed these materials to patients with obstrue- 
tive jaundice and found that a marked improvement in the prothrombin 
level resulted and could be maintained. Greaves and Schmidt”? showed 
that the bile salts served a valuable purpose in conducting fat-soluble 
vitamin K across the mucosa of the upper small intestine and into the 
portal circulation. Vitamin K effectiveness is greatly enhanced when 
it is given with bile salts. Dam and Glavind*t found similar effects 
and Quick’ reported that low prothrombin levels due to obstructive 
jaundice, as measured by his method, were markedly improved after 


similar therapy. Butt and his co-workers'® 


also have confirmed this 
work. 

In the present study, 14 cases of obstructive jaundice have been given 
vitamin K and bile salts and the results are summarized in Table IV. 
These patients all have been given approximately 1,000 units of vitamin 
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K and 4 gm. of bile salts (bilron) per day for periods of two to seven 
days. Ten units is the equivalent of 1 gm. of crude alfalfa meal. The 
vitamin K was prepared by the research division of E. R. Squibb «& 
Sons, New Brunswick, N. J., and the description of the unit recently 
has been reported by a member of that laboratory.*° 

Thirteen of these patients underwent operation. In 7 eases the gall 
bladder was removed and the common bile duct explored. Five cases 
had some form of cholecystenterostomy performed and a cholecystostomy 
was done in 1 ease. 

On admission to the hospital, 11, or 79 per cent, of cases had plasma 
clotting levels of over 120 seconds and 3 eases, or 21 per cent, had normal 
levels. The 3 patients with normal levels at entry who were treated 
maintained normal levels during the preoperative period and had un- 
complicated postoperative recoveries. 

Of the 11 cases with prolonged plasma clotting levels at entry, 9 or 
82 per cent, had levels of 150 seconds or over. The remaining 2 cases 
had levels of 143 and 146 seconds, respectively. In every instance ex- 
cept one, marked improvement of the plasma clotting time occurred 
during and after treatment with vitamin K. In the one exception there 
was considerable doubt as to the actual amount of vitamin K absorbed 
as the patient was vomiting intermittently and the bile salts and vitamin 
K seemed to aggravate this. 

Of the 10 cases that responded to treatment, 6 cases fell to below 
120 seconds or within normal limits. In 3 cases the plasma clotting 
time fell to 130 seconds or slightly lower and in the last instanee it fell 
from 175 to 141 seconds. 

The average plasma clotting time descended from a level of 150 
seconds to 111 seconds. In 7 cases the Quick clotting time was recorded 
simultaneously and in every instance the findings had essentially the 
same significance. Twenty seconds has been the normal Quick clotting 
time used in this study. Rabbit brain dried by means of acetone was 
the source of the thromboplastin used in the Quick test. 


Table IV gives a summary of the 14 cases treated with vitamin K and 


10, or 71 per cent, of these cases recovered uneventfully. None of these 
patients were given treatment after operation as some were unable to 
tolerate the material because of nausea and others did not require treat- 
ment as they maintained normal plasma clotting levels after operation. 
Four, or 29 per cent, of these patients bled to some degree after opera- 
tion and they will be reported in more detail. 

CASE 2.—This patient gave a history of four weeks of painless jaundice, three 
weeks of acholic stools and marked pruritus. After six days of vitamin K and bile 
salts, the plasma clotting time fell from 204 seconds to 108 seconds. There was no 
clinical evidence of bleeding. The patient’s general condition was poor and there 
was impairment of kidney function with marked nitrogen retention. Surgical inter- 


vention was deemed inadvisable. Three days after treatment was stopped, the plasma 
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clotting time was 147 seconds and death occurred shortly after from a gastrointestinal 
hemorrhage and uremia, The laboratory data and clinical findings indicated a car- 


cinoma of the head of the pancreas. No autopsy was obtained. 


CASE 4.—Patient entered the hospital with a history of painless jaundice of five 
weeks’ duration, The jaundice was accompanied by marked itching. Numerous ex- 
coriations and large purpuric areas were present on the thorax, shoulders, and legs. 
There was intermittent bleeding from the gums. The serum bilirubin was 20.8 mg. per 
cent and the plasma clotting time 169 seconds. Vitamin K and bile salts were given 
in addition to other supportive measures and in three days the purpuric areas began 
to clear and bleeding stopped from the gums. The plasma clotting time was 102 sec- 
onds before operation. At operation extensive peritoneal carcinomatosis was found, 
but the origin of the tumor was not ascertained. Large metastases were present in 
the region of the hilum of the liver, but the substance of the liver was uninvolved 
by tumor. A cholecystostomy was done. Four days after operation and after vitamin 
K was stopped, the plasma clotting time rose to 181 seconds and this was followed 
by extensive bleeding from the vagina, gastrointestinal tract, and wound; death oe- 
curred shortly thereafter. 


CASE 9.—Patient entered the hospital with a typical history of caleuli in the com- 
mon bile duct. The plasma clotting time at entry was 185 seconds and vitamin K 
and bile salts were given, Because of intermittent vomiting, this material was only 
partially absorbed, After two days of treatment, the plasma clotting time was 169 
seconds and operation was considered imperative. A choledochostomy was done and 
bile appeared in the intestinal tract. Uneventful recovery followed except for a 
hematoma of the wound. Unfortunately, no determinations of the plasma clotting 
time were made after operation. 

Case 11.—Patient entered the hospital with a six weeks’ history of painless 
jaundice, pruritus, and acholic stools, The plasma clotting time was 146 seconds and 
fell to 127 seconds after three days’ treatment with vitamin K and bile salts. At 
operation, a Roux type of cholecystenterostomy and enteroenterostomy were per- 
formed after an inoperable carcinoma of the head of the pancreas was found. The 
patient developed a partial intestinal obstruction and the cholecystenterostomy failed 
to function. The plasma clotting time rose to 179 seconds and moderate bleeding oc- 
curred from the gastrointestinal tract and there was oozing from the wound,  Fre- 
quent transfusions improved the patient’s condition, but another operation was re- 
fused and the patient was discharged on the sixteenth postoperative day against 
advice. 


Fig. 1 indicates graphically the preoperative response to vitamin K 
therapy in five cases of obstructive jaundice, due either to primary 
‘arcinoma of the pancreas or to metastatic carcinoma. The first four 
cases all had markedly prolonged plasma clotting times which descended 
to normal limits after vitamin K treatment. The fifth case had a e¢ar- 
cinoma of the head of the pancreas and maintained a normal plasma 
clotting level with treatment. This last patient did not have acholic 
stools. Fig. 2 indicates the same response in cases of jaundice due to 
biliary caleuli or benign stenosis. Case 8 illustrates a partial improve- 
ment in the plasma clotting time in a patient who was vomiting during 
the initial part of the treatment period but who had a pronounced, sud- 
den improvement after two days’ treatment with a newer and more po- 
tent concentrate of vitamin K after vomiting had ceased. 
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Fig. 1.—The effect of vitamin K treatment on the plasma clotting time of five patients 
with obstructive jaundice resulting from neoplasms. 
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Fig. 2.—The effect of vitamin K treatment on the plasma clotting time of five 
patients with obstructive jaundice resulting from biliary calculi in the common bile 
duct or from benign stenosis of the common bile duct. 
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The optimum dose of vitamin K is still a matter of dispute. In this 
present study approximately 1,000 units per day by mouth have been 
found effective in the majority of cases. It is entirely possible that 
larger doses might have been more effective or that smaller doses might 
have sufficed. Also, when parenteral material is available, it may be 
possible to treat successfully patients who cannot tolerate the material 
by mouth and to treat other patients in the immediate postoperative 
period. Occasionally, after long periods of treatment, diarrhea occurred 
and this was attributed to the large doses of bile salts administered. 


DISCUSSION 


Smith, Warner, and Brinkhous'® *° have noted a precipitous fall in 
the plasma prothrombin level in dogs poisoned with chloroform or phos- 
phorus. Recently, Warner?* has found that the same fall in plasma 
prothrombin occurs after partial hepatectomy in rats and returns to 
normal during the period required for restoration of the liver to its 
normal weight. It would seem from this work that the liver is essential 
for the maintenance of a normal prethrombin level. Actual liver dam- 
age, however, is not essential for this decrease in prothrombin, as several 
observers**: **?° have shown that very low prothrombin levels and 
marked bleeding diatheses develop in animals and patients with biliary 
fistulas. In these instances it has been noted that a slow decrease in the 
bleeding tendency occurs when bile or bile salts are fed. When vitamin 
K is given with the bile salts, there is a rapid decrease in the bleeding 
tendency. 

Smith and his co-workers have suggested that vitamin K is either 


one of the building stones necessary for normal prothrombin production 


or that its presence stimulates the liver to a normal prothrombin pro- 
duction. Patients with obstructive jaundice or persistent biliary fistulas 
are likely to have little or no bile entering their gastrointestinal tracts 
and the fat-soluble materials in the intestines fail to become emulsified 
and are not absorbed. If this condition exists for any length of time, 
a deficiency of vitamin K and low prothrombin levels result. If ade- 
quate amounts of bile salts and large doses of vitamin Kk concentrates 
are given to these patients, the prothrombin levels may return to normal 
within twenty-four to forty-eight hours and prolonged bleeding and 
oozing has been observed to cease within this period of time. Smith 
believes that the effect of vitamin K is dependent on an essentially 
normal liver; he has given vitamin K and bile salts to patients with 
severe bleeding tendencies due to liver damage and has not found any 
decrease in the actual bleeding nor any beneficial effect on the prothrom- 
bin level. In this study one patient with advanced cirrhosis of the 
liver, severe jaundice, and a low prothrombin level was treated for ten 
days without any beneficial effect. 
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Blood transfusions long have been recognized as a method of com- 


bating the bleeding tendency in patients with obstructive Jaundice, and 


this method of treatment is certainly indicated when actual hemorrhage 
or shock develops in these patients. Treatment with vitamin K should 
be given, as soon as feasible, to these patients as further bleeding com- 
plications may be avoided. Recently Rhoads and Panzer*’ have demon- 
strated the rapid fall in the prothrombin content of ‘*stored blood.’’ 
Similar work has been done at this laboratory and the prothrombin con- 
tent of blood preserved in citrate may fall to 10 per cent of normal 
in forty-eight hours. This work implies that preserved blood would be 
of little value in overcoming a bleeding tendency due to a prothrombin 
deficiency. There are no actual data to prove this. 

In any event, the usefulness of vitamin Kk and bile salts as a means 
of diminishing the bleeding tendeney in patients with obstructive jaun- 
dice as reported here and elsewhere seems very encouraging. Vitamin 
K appears to decrease the bleeding tendency these patients may have 


or may develop more effectively than any other means. 
SUMMARY 


1. Twenty-four patients with obstructive jaundice have been studied 
from the point of view of their bleeding tendencies as measured by the 
plasma clotting time. 

2. Twelve cases were considered to have bleeding tendencies because 
of abnormally prolonged plasma clotting times and 9, or 75 per cent, 
of these cases bled either after operation or after a short period of 
observation. 

3. Twelve of these cases had normal plasma clotting times and were 
not considered to be potential bleeders. Three, or 25 per cent, of these 
cases bled after operation and in 2 of these cases the plasma clotting 
time became markedly prolonged before bleeding occurred. 

4. Fourteen patients, 11 of whom had abnormally prolonged plasma 
clotting times, were treated preoperatively with vitamin K concentrates 
and bile salts. 

5. Marked improvement of the plasma clotting time occurred in all 
but 1 ease, or in 91 per cent of the treated cases, with abnormally 
prolonged plasma clotting times. 

6. Seventy-five per cent of the cases in the group with bleeding 
tendencies, but not treated with vitamin K, bled postoperatively; 
whereas, only 36 per cent of a similar group treated with vitamin K 
had postoperative bleeding complications. No serious bleeding occurred 
in any patient while receiving treatment. 

7. Vitamin K and bile salts appear to be very potent factors in de- 
creasing the bleeding tendency which occurs in patients with obstructive 
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jaundice and the use of these materials in all cases of jaundice, both 


pre- and postoperatively, is recommended. 


Drs. Allen O. Whipple, Erwin Chargaff and Frederick Bancroft have given valuable 
stimulus and helpful advice in this study, which is continuing. 

Acknowledgment is made to E. R. Squibb & Sons, New Brunswick, N. J., for the 
vitamin K concentrates used in this study. 
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CONSERVATIVE SURGERY WITH IRRADIATION IN GAS 
GANGRENE INFECTION 


RoBert L. SeEweLL, M.D., RocHEsSTER, N. Y. 
(From the Department of Surgery, the University of Rochester School of Medicine 
and Dentistry) 

_—. YN for many years has figured prominently in the treat- 

ment of gas gangrene of the extremities, both before and since gas 
gangrene antiserum became available. Case fatality records indicate a 
drop from 50 per cent mortality in those cases not treated by serum to 
about 25 per cent in those cases receiving serum therapy. In both groups 
amputation as a therapeutic measure has been widely advocated. 

In the past five years articles have appeared sporadically in the Ameri- 
can literature offering departures from the earlier treatment by the use 
of irradiation and sulfanilamide, usually used in conjunction with sero- 
therapy, but as a whole disparaging amputation as an imperative, or 
even as a desirable, measure, 

Trradvtion.—Kelly first advocated irradiation in gas gangrene intec- 
tions in 1933,’ in 1986,? and in 1938,° when he presented a still larger 
series and expressed an opinion that amputation was in most cases un- 
necessary. 

In his 1938 series of 143 cases, most were those obtained through ques- 
tionnaire, which makes their statistical value doubtful in that we do not 
see a representative cross section of all gas gangrene cases in their 
varied degrees of severity. However, this collection of cases has pointed 
the way for Kelly and his collaborators and has brought about a remark- 
able response from the radiologists questioned; and, in the absence of 
series of cases more representative than the isolated cases of various men, 
it is still the largest recording of clinical progress with irradiation. 
Faust,‘ Bates,’ Turner,’ and several others have presented small series 
of their own, all expressing favorable results with irradiation. Results 
of these observers plus previously unreported cases from the Strong 
Memorial Hospital can best be divided into three divisions: (1) ex- 
tremity infections without amputation, (2) extremity infections with 
amputation, and (38) infections of the trunk. 

Charbonnet and Cooper® reported 20 cases receiving irradiation, with 
only 2 deaths. Considering all cases reported regardless of classification, 
we find that the mortality is only 8.8 per cent, representing 14 deaths 
in 160 eases. 

Sulfantdlamide.—As to sulfanilamide, the only clear-cut examples are 
the three cases of Bohlman,® for, although they had prophylactic serum, 
they subsequently developed a gas infection and received no specific 
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TABLE I 


NUMBER CASES ALIVE DEAD 


1. Cases irradiated and receiving no amputation present a mortality of 3.7%: 
» 


Kelly collection 72 69 3 
Bates 3 3 0 
Faust 4 4 0 
Schneider? l 1 0) 
Present case 1 1 0 

8] 78 3 


2. Cases irradiated but also receiving amputations present a mortality of 12.8%: 


Kelly collection 33 30 3 
Bates 2 2 0 
l’aust I 1 0) 
Present cases 3 ] 2 

39 34 5 

3. Irrad-ation in trunk infections presents a mortality of 20%: 

Kelly collection IS 1-4 | 
Turner 1 1 0 
Present case 1 1 0 

20 16 4 


therapy other than sulfanilamide. We have used sulfanilamide in 3 
of our cases, one of whom, a 70-year-old diabetic, died; but all 3 also 
received irradiation and there was no response directly attributable to 
the sulfanilamide. White'’ has recorded 2 eases, both living, in which 
sulfanilamide was given, as have Fuller and Kellum," but serum was 
also used. There has been no indication thus far as to how the drug 
exerts its action in this infection or what blood level is necessary for 
effectiveness. One disadvantage is the delay in establishing an adequate 
concentration of the drug in the blood, even with the sulfanilamide’s 
being administered subcutaneously, for the disease is so rapidly ful- 
minant any delay in establishing adequate therapy can easily be dis- 
astrous. 

Statistical Studies.—The fallacies of statistical studies, especially in 
such small series, may lie in that amputations were performed only in 
fulminant cases and that the light and perhaps superficial infections 
were treated conservatively by x-rays or serum. To some extent this 
seems to be true. 

Another fallacy involves the distinction between clinical gas gangrene 
infection and merely positive cultures of Clostridium welchu found in 
exudate or on the superficial wounds, for in the latter contamination is 
quite possible; or there may even be a superficial infection, usually 
mixed with the Cl. welchw organism but which is certainly not a true 
gas gangrene infection. 

If we admit for comparison and study only cases with clinical signs 
and preferably positive smears or cultures of the infection, the objee- 
tion that conservative treatment was alloted to only a selected group 
would be invalid within reason. Since the reported eases often fail 
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to report which criteria were used, one can only compare the cases as 
presented. 

In the seven years prior to 1985 in this elinie there were seen 12 cases 
of clinical gas gangrene of the extremities, 4 of these developing in the 
stump following amputation for other cause. In the other & cases, on 
recognition of the infection, immediate amputation was advised and per- 
formed except in 1 instance in whieh it was refused. This patient re- 
ceived only a small amount of serum and lived; while, of the remaining 
7, + failed to survive, dvine on an average of twenty-four hours after 


the therapeutic amputation. 


TABLE IT 
STRONG MEMORIAL HospriraAn CASES OF GAS GANGRENE 


AGE DATE OPERATION THERAPY RESUL' 
1 ALP. 75 1928 Midthigh amputation preceded 50 ¢.e, serum Dead 
2. J.M. 61 1928 Therapeutic midthigh amputation Living 
» JAK. 54 1929 Therapeutic midthigh amputation Dead 
1, AS. 47 1929 Débridement (refused amputation) 10,000 units serum Living 
5). M.A. 52 1930 Therapeutic midthigh amputation Dead 
6. D.T. 19 1930 Therapeutic midthigh amputation Dead 
7. W.C. 71) 1933 Midthigh amputation preceded Dead 
8S. M.H. 60 1934 Therapeutic midthigh amputation Living 
9. L.B. 57 1934 Therapeutic midthigh amputation Dead 
10. J.B. 28 1984 Therapeutic midthigh amputation Living 
Mi. Mis: 3 1935 Midthigh amputation preceded Dead 
12. GD. 72 1988 Midthigh amputation preceded 30,000 units serum Dead 
5. KS. 44 1957) Therapeutic midthigh amputation 40,000 units serum Living 


\00 roentgen rays 
Sulfanilamide 


14. T.W. 85 1937 Midthigh amputation preceded 325 roentgen rays Dead 
S gm. sulfanila- 
mide 


15. W.D. 70 1938 Therapeutic midthigh amputation 400 roentgen rays Dead 
Sulfanilamide 


16. C.M. 46 1938 Open reduction and débridement 550 roentgen rays Living 
17. F.T. 50 1938 Drainage 10,000 units serum Living 
1000 roentgen 
rays 


Sulfanilamide 
*Two other cases of Cl. welchii infection, both now living and well, are not in- 
cluded because there was no clinical evidence of gas gangrene although cultures were 
persistently positive. 


In the past eighteen months, with introduction of x-ray therapy and 
sulfanilamide, out of 5 cases with both clinieal gas gangrene and _ posi- 
tive cultures, there have been 2 deaths, both in aged males. One had 
severe diabetes and lived for three days after a midthigh amputation. 


Our recent cases which received irradiation are given in more detail. 


CASE 13.—K. S., aged 44 vears, was admitted Aug. 30, 1937, after having been 
struck by an auto, with compound fractures of left tibia and fibula, fractures of 
right tibia and fibula, laceration of scalp, concussion, and shock. 

After combating the shock with heat and parenteral fluids, the patient was taken 
to the operating room and the grossly contaminated open wounds thoroughly cleansed 


with soap and water for ‘‘thirty minutes’’ and then débrided, and an open reduc- 
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tion of the left tibia and fibula effected. Suture of scalp and closed reduction of 
right tibia and fibula were performed. 

On the second day there was exudation of thin, dark, bloody pus from the right 
leg wound, with discoloration of the skin and erepitus extending to just above the 
knee. The patient was taken to the operating room and a midthigh amputation 
was done. He was returned to the ward and in the next forty-eight hours received 
20,000 units each of Lederle’s and Mumford’s gas gangrene serum and a total of 
500 roentgen rays to the stump. The posterior portion of the stump obviously was 
infected with exudation of a thin, gas-containing exudate, and with crepitus extend- 
ing upward several inches. 

He was intensely ill the first three days; from then on he slowly recovered, al- 
though the cultures from the stump were positive for Cl. welchii for the subsequent 
weeks. He also received five transfusions, totaling 2,700 ¢.¢., had a short course of 
prontylin, and had irrigations with Dakin’s solution. His convalescence was com- 
plicated by appearance of an abscess over the right aspect of the sacrum which was 
crepitant. On incision, pus and gas were evacuated, and the cultures were again 
positive on several occasions for Cl. welchii. He was subsequently discharged to a 
convalescent home on his fifty-first day, although the stump was still superficially 
infected and the cultures still positive for Cl. welchii. He was reported alive and 


well thirteen months later, with the infection cleared. 


CASE 14.—T. W., aged 85 years, was brought to the hospital Dec. 16, 1937, be- 
eause of a circulatory disturbance in the right foot which was found to be cold, 
swollen, and bluish, with coolness and impairment of color extending halfway to 
knee. A diagnosis of arteriosclerotie vascular disease was made. Because of ad- 
vanced age with already established arteriosclerotic heart disease, pavex treatment 
was instituted for nine days with no improvement. 

Under spinal anesthesia a midthigh amputation was then done. The next day 
the patient appeared quite ill, with a temperature of 40° C.; he began a downhill 
course with depression of all vital signs and developed fluid in the lung bases. On 
the fourth day he looked slightly better, but, because of tension on sutures, they 
were removed with evacuation of 100 ¢.c. of thin bloody material with a hydrogen 
sulfide odor, 

The discharge continued to drain next day, and cultures revealed Cl. welchii. 
The patient looked much weaker and it was decided to use no serum. In the next 
twenty-four hours he received 325 roentgen rays to stump and two infusions of sul- 
fanilamide, 4 gm. each, but the patient died shortly afterward. 


CASE 15.—W. D., aged 70 vears, a known diabetic, was admitted on Aug. 15, 
1938, because of persistent ulceration and beginning gangrene of foot. Urine was 
strongly positive for sugar. There was a frankly necrotic area over the metatarso- 
phalangeal joint of the great toe on the right foot surrounded by edematous tissue, 
with area of softening in middle. 

Attempt was made to regulate his diabetes, and an incision and drainage of the 
abscess of the foot was carried out. Culture on the next day showed Staphylococcus 
albus, nonhemolytic streptococcus, B. coli and Cl. welchti. During the next two days 
he received 400 roentgen rays to the foot, but the involved tissues of the foot were 
discolored, no granulations had formed, and he appeared weaker. His temperature 
was never below 38.0° C. There was no evidence of clinical gas gangrene until 
thirty-six hours after the last x-ray treatment, when crepitation was felt through 
the distal two-thirds of the foot with discoloration of the skin, which on ineision 
yielded pus and gas bubbles. 

Under spinal anesthesia a midthigh amputation was done, but the patient failed 


to rally, went steadily downhill, dying in two days. There was no evidence of in- 
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fection in the stump. From four days before amputation until death, the patient 


had reeeived 5 gm. sulfanilamide daily, but no serum was given, 

CASE 16.—C. M., aged 46 years, was admitted to the hospital on July 26, 1938, 
with a compound fracture of the left tibia and fibula and simple fracture of the 
left radius, ulna, and navicular bones received when he had fallen off a ladder. The 
open wound was scrubbed ‘‘for twenty minutes’’ with soap, water, and brush with 
copious irrigations with saline solution, and the reduction then done. The tissues 
were closed with catgut and with skin silks. The wrist was then reduced and 
plaster casts applied to both; 1,500 units of tetanus antitoxin were given. 

On the fifth day a small amount of crepitus was noticed in the wound and a 
small amount of discharge was present. On the seventh day the appearance of a 
profuse, watery, brown discharge with crepitation exuding from the dark swollen 
tissues about the laceration over the ankle led to a diagnosis of gas gangrene, and 
the patient was taken to the operating room where the necrotie material was re- 
moved with a radio knife. There did not seem to be any involvement of the mus- 
cle itself, and the infection tracked upward on the medial side of the leg between 
the deep fascia and the subcutaneous tissue. A longitudinal incision was made over 
the tract and it was found to extend to a large pocket of pus going around the 
tibia at the point of fracture. Extensive drainage was installed and irrigations 
with Dakin’s solution instituted. Cultures at this time showed Cl. welchii and a 
hemolytic Staphylococcus albus. 

He was returned to the division and in the next three days received five irradia- 
tion treatments, totaling 550 roentgen rays. The progression of the infection seemed 
to be satisfactorily arrested, and no more irradiation was given, although the cul- 
tures have been intermittently positive for Cl. welchii until Dee. 20, 1938. It has 
been necessary to manipulate the joint several times to insure satisfactory position 
because of the severity of the displacement and the persistence of the chronic osteo- 
myelitis which has ensued. The patient is up and well able to be about on crutches. 
Neither sulfanilamide nor serum was administered at any time. 

CASE 17.—F. T., aged 50 years, was admitted Aug. 16, 1958, with diagnosis of 
gas gangrene in a perirectal abscess which had developed over a period of ten days. 
There was marked swelling of all perianal tissues, and a hard swollen red ridge of 
tissue extended anteriorly to the scrotum, which was four times normal size. Crepita- 
tion was easily felt about the rectum. The urine showed four plus sugar and ace- 
tone. He was given 20 units of insulin and 10,000 units each of vibrion septique 
and Cl. welchii serum and was taken to the operating room where extensive incision 
and drainage of the infected tissues was carried out. He immediately afterward 
became profoundly ill and went steadily downhill during the next three days, despite 
repeated transfusions, 20,000 units each of vibrion septique and Cl. welchii serum 
and sulfanilamide. By the second day discoloration of skin and crepitus had ex- 
tended progressively through the left buttock, the flank, and through the left lower 
quadrant of the abdomen, where incision and drainage was again done. The scrotum 
and the shaft of the penis were likewise involved on the next day. Irradiation was 
started at this point and continued for three days for a total of 1,000 roentgen 
rays to the abdomen anteriorly and the left buttock posteriorly; during this time 
neither serum nor sulfanilamide was given. His downward course was arrested, and 
after the fifth day he began a slow improvement, complicated by furunculosis of the 
back and mild cardiac failure. He was discharged on the fifty-eighth day to a con- 
valescent home, and now, five months after admission, is well enough to be up and 
about by himself and is ready for discharge to his home. His diabetes is controlled 


with 530 units of insulin daily. 
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Attitude Toward Amputation.—The prevailing attitude of the greater 
proportion of surgeons today in favor of radical surgery in cases of gas 
gangrene infections has much precedent but fails to justify itself now 
that other methods of treatment are established. 

Before the World War, high amputation at first sign of gas infection 
in the tissues was a sine qua non enforced on the surgeon by bitter 
experience with the rapidly fulminant course of an infection which, if 
left alone, was almost uniformly fatal. When serum was introduced, it 
was possible to reduce the mortality from 50 to 25 per cent, and here 
again amputation, or at least radical surgery, was continued, and fairly 
logically, for the action of the serum is not to control the local lesion 
but to combat chiefly the far-reaching systemic action of the Cl. welchia 
toxin. This has been partially overlooked, for the evidence that a true 
exotoxin is liberated was first presented by Bull and Pritchett’? in 1917 
when they compared the exotoxin as similar in mode of production and 
immunologic reactions to that of Bacillus diphtheriae and B. tetani. 
However, they found there to be at least two components to the exo- 
toxin: an hemolysin causing blood destruction, and one acting locally, 
‘‘eausing edema and necrosis and probably exerting general toxie ae- 
tion.’’ These observations are quite in harmony with the fact that the Cl. 
welchu is pathogenic in the tissues only when a foreign material or 
dead tissue is present, or when some of its own exotoxin is present which 
is able to destroy enough tissue for the infection to gain headway. 

Thus, for the first time was the treatment of the infection put on a 
logical basis: the treatment of the local lesion by amputation or com- 
plete extirpation, the neutralization of the exotoxin by the specific 
serum. Technically this was more difficult than apparent because there 
were numerous strains of Cl. welchvi and also there were other anaerobes 
often responsible, so polyvalent sera were made available, since it was 
obviously impossible to identify the strain before treatment was insti- 
tuted. 

Thus, while it is fairly well proved that the serum has its action on 
the exotoxin and is thus able to combat systemic involvement, the action 
at the site of the infection is much less clear. Lahiri'® recently has 
shown that the protection afforded by the antitoxic, anti-Welchii serum 
is decidedly better than that of the antibacterial serum, both in imme- 
diate and delayed experimental infection. There is no evidence as yet 
to prove that the antitoxie antisera have any effect other than the 
neutralization of the toxin at the local lesion, although in this way 
they prevent the necrosis of tissue so essential to the furtherine of the 
infection. 

Bates,’ Bohlman,’? and Fuller and Kellum" have reeorded cases in 
which, after prophylactic serum had been given, infection nevertheless 
had developed, which suggests that either the serum was not specific 
for the strain or that the infection was developing about dead _ tissue 
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in the wound which remained from the injury and was not necessarily 
a result of the necrotizing toxin. However, Lilienthal’* finds that in 
surgery of lung abscesses the topical application of the antiserum seems 
to reduce the number of indolent gangrene infections of the chest wall 
so prone to occur. 

Irradiation Instead of Amputation—When irradiation was intro- 
duced by Kelly in 1938, there was still no method other than surgery 
(and the possible local effect of the antisera) of controlling the local 
infection, and the rationale of replacing surgery by irradiation soon 
became obvious to him and his co-workers. 

In the meanwhile, Pasternack and Bengtson!® illustrated with vibrion 
septique that there were obvious and predictable systemie lesions pro- 
duced experimentally by its toxin and that there was almost an affinity 
of the toxin for the heart where small areas of necrosis could usually 
be found. With this in mind, Kelly suggested that irradiation might 
possibly have an effect on the exotoxin and advocated the use of irra- 
diation over the heart in ease this were true, although it has never been 
established that any such relationship actually exists. 

If one can assume with Kelly that amputation in these infections is 
never warranted except where the extent of the injury itself would 
justify it, a great step in the treatment of the local lesion would be made. 
Whether this holds true in deep infections as well as superficial, in ex- 
tensive and rapidly spreading ones as well as in the smaller and well- 
localized lesions, is still not established, although the evidence partially 
confirms this view. 

If amputation ean be dispensed with, then the question of the necessity 
or extent of débridement arises. Can one rely on irradiation enough to 
treat the infection just as one would treat an infected open wound of 
other origin with removal of obviously necrotic tissue, drainage, and 
irrigation? Should one do a wide débridement removing all suggestively 
affected tissue until an undoubtedly clean field remains as has been the 
custom in the past? Or can one go to the other extreme and, after 
arranging for drainage, depend on the natural defences and x-ray and 
serum for the rest, refraining from any more trauma to the tissues? 
Kelly appears to advocate the first course, while Hanchett'® and most 
other contributors still favor more radical measures. To justify the 
ultraconservative course, one can demonstrate the success in infections 
of the trunk where even débridement is attempted much less frequently 
and where grossly involved tissue has not even been incised and yet 
recovery has ensued without any slough following. The length and 
intensity of irradiation can depend only on the clinical course. The 
extension of the infection can usually be followed by the discoloration 
of the skin and deeper tissues, and by the crepitation, although follow- 
ing irradiation the latter is of less value, for, although the bacilli may 
have been killed, some gas may persist. This occurred in Case 17 over 
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the anterior abdomen, and, although no further irradiation was given, 


the gas disappeared and there was eventual recovery. While this infee- 





tion is usually said to travel through muscle groups chiefly, there was 






little doubt that most of the extension in this same case took place 





through the subcutaneous tissue, dissectine from the left buttock all 






the way around to the left lower quadrant of the abdomen, and, when 





drainage was established over the symphysis and anterior spine, there 






seemed to be no involvement except of the subcutaneous tissue. This 





subcutaneous extension of the infection had been noted in several of 







the earlier eases also. 





It is regrettable that reports concerned with irradiation have not ap- 
peared more in the general surgical journals, for, although most roent- 






genologists are well informed of the merits of this mode of therapy, it 






has not been brought sufficiently to the eves of the general surgeon. As 





late as 1937, Thorek'? said: **‘Onee the condition has started there is 





but one treatment and that is surgical. This may be in the form of 





massive débridement associated with multiple incisions extending into 






normal tissue or in advanced cases, immediate high amputation.’’ He 






failed even to consider the recent development of more conservative 





Measures. 






The most recent measure'* introduced for the treatment of these infee- 





tions is the administration of oxvgen by inhalation. While the use of 





high concentrations of oxygen has been shown to have a_ bactericidal 





effect on numerous bacteria, both aerobes and anaerobes, theoretically 






the latter should be more easily affected. In gas gangrene the action 






is presumably double. There is the direct action of the increased oxygen 






tension on the organisms, and second the indirect action through the 






decompression of the nitrogen distending the tissues. This method has 






not yet been used at the Strong Memorial Hospital. 







SUMMARY 






1. Radical surgery has been predominant in the treatment of gas 





gangrene infections both before and since the introduction of the specific 






antiserum as the only possible means of adequately controlling the local 





infection. 












2. Since the introduction of irradiation and sulfanilamide as thera- 





peutic agents in this disease, it has been amply shown that the infection 





can be controlled and cured without amputation, and even without sur- 






gery in numerous cases which would have undoubtedly been operated 





upon immediately several years ago. 







3. Treatment with sulfanilamide is still limited to a few cases in the 
literature where its effect has not been confused by other agents, al- 





though its use has been widespread in conjunction with other agents, 






but with as vet no definite proof of efficacy. 
















SEWELL: IRRADIATION IN GAS GANGRENE INFECTION 229 


4. The use of irradiation alone or with other agents has shown an 


unmistakable decrease in the case fatality. 


5. Whatever are the relative merits of x-ray and serum, more pressing 


is the re-evaluation of amputation in gas gangrene infections. Indiea- 


tions for amputation are far different from those of ten years ago, and 


the necessity and time and extent of radical surgery can be clarified 


only by future reports. 


16. 
Was 
18, 
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WOODY PHLEGMON OF THE NECK 


FRANCIS Howe Straus, M.D., Cuicaco, [un 
(From the Department of Surgery, Rush Medical College) 


woo phlegmon of the neck is a term proposed by Reclus' to 
identify a characteristic disease process which had a different 
appearance, a different clinical course, and a different outlook than other 
inflammatory processes in the neck with whieh we are familiar. Time 
and subsequent authors have seemed to justify the opinion that it is an 
entity. It is perhaps unfortunate that the descriptive term, while most 


applicable to the disease in question, implies physical characteristices that 


are found in many other pathologic developments. As a result, most 
medical men fail to distinguish between this process, the totally different 
process that we know as Ludwig's angina, and the more common forms 
of infection of the lymphaties and fascial planes that have not gone on 
to abscess formation. 

There is always a temptation to draw distinctions where no real dif- 
ference exists. Ashurst divided medical men into two groups: first, a 
Hippocratic group who object to unnecessary multiplication of diseases 
and wish to assign so-called new diseases to their proper places under 
already recognized pathologie processes; and second, a Cnidian group 
for whom every new symptom and every complication constitutes a new 
disease. There is no question but that our whole effort is and should 
be toward the Hippocratie rationalization. And yet, when the life his- 
tory of a disease is as distinctive as that of woody phlegmon, there is 
utility in the Cnidian method until an exact etiology is worked out. 
At present we know the onset, course and outlook; we think we know 
something of the predisposing factors, but we do not know why the 
process occurs or whether its individuality is one of the host or of the 
infecting agents. 

Reclus' in 1898 deseribed three cases in which there was a slowly 
progressive, infiltrating, inflammatory process in the neck. There was 
little pain and only slight and occasional fever. The induration began 
in the fascial layers, but gradually the anatomic layers became frozen 
together; the skin became involved and adherent to the deeper strue- 
tures. In one case minute abscesses appeared after some months, which 
were drained without much effect upon the rest of the process. The 
second case died of asphyxia after the glottis beeame involved. In 
1895 he described two more cases. In all cases a large area was in- 
volved, and always slowly. Weeks and sometimes months were re- 
quired for the development of the lesion, and almost a year for its resolu- 
tion. 
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Most of the patients have been men past middle life, although a 
number of cases in women and several in children have been reported. 
Some of the cases have been preceded by a pharyngitis or throat infee- 
tion. Erysipelas preceded one. Tooth extraction preceded one and in- 
fluenza preceded another. One case followed some years after mastoid- 
itis. The neck is the site of the infection in most of the cases, although 
an abdominal wall involvement®* and upper arm involvement* have been 
reported. 

Some days or even weeks after the initiating lesion, an area of 
induration appears, in most cases in the carotid region of the neck. This 
is first noted as a stiffness with some soreness, but pain is not marked 
and may be entirely absent. Many of the eases have been entirely 
afebrile, but those which we have observed fluctuated below 100°. The 
leucocyte count is only slightly elevated and differential white cell rela- 
tions are not much disturbed. The patients do not feel prostrated, eat 
and sleep well, and do not lose weight rapidly. 

Very gradually the induration, which ordinarily is first noted rather 
deep in the tissues of the neck, apparently in the deep fascia about the 
carotid sheath, extends laterally and toward the surface. Possibly it 
also extends more deeply at the same time, as Suchy’ reports a ease 
with tracheal compression, Reclus! a death from edema of the glottis, 
and Capasso® a death from compression of the cervical cord, the latter 
apparently one of direct extension of the inflammation. At first the 


skin appears normal and is movable over the advancing induration, but 


later it becomes adherent. It also becomes indurated and assumes a 
bright or dusky red color. Writers from European countries speak 
repeatedly of its ‘‘wine-red’’ appearance. There is no tenderness. 
Eventually the skin, subeutaneous, and deep fasciae and their contained 
structures are fused into a relatively rigid mass. 

Much later, and only in occasional cases, small abscesses form in the 
involved tissue, break down, and drain or are drained, without much 
effect upon the surrounding process. Reclus' found sueh abscesses in 
two of his cases. In one, five abscesses appeared successively at widely 
separated points. Ashurst,? who excised a woody phlegmon en_ bloe 
under the impression that it might be either tuberculosis or a neoplasm, 
found an eneapsulated abscess in the specimen, the existence of which 
was not apparent before the operation. Persistent sinuses are not 
formed. 

The process of recovery from the inflammation occurs as gradually 
and steadily as its onset. The plaque, which often extends from the 
level of the hyoid to the clavicle and from the midline in front to the 
midline posteriorly, softens. The skin becomes looser and more pliable; 
the color fades. The duration of the process varies from a few weeks 


to over a vear from onset to recovery. 





SURGERY 


As may be suspected from the foregoing, the pathology of the process 
is one of simple fibroblastic proliferation. Grossly, the tissues appear 
whitish and hard and avascular. In one case which I incised alone the 
posterior border of the sternomastoid muscle down to the level of the 
carotid sheath, no vessels bled sufficiently to require clamping. His- 
tologic examination of Ashurst’s? excised specimen is reported to have 
showed chronic inflammatory changes in lymph nodes and surrounding 
fibrous tissue. The extension has involved the deepest tissues in the 
neck and has repeatedly threatened to pass down into the mediastinum, 
as it did in one of my cases. I have, however, found no reports where 
the latter extension actually occurred. 

Bacteriologic studies have been made in many eases, and with varied 
results. The pus within the abscess in Ashurst’s case was sterile. Others 
have found streptococci, staphylococci (albus and aureus), proteus-like 
organisms, diphtheroids, and diphtheria organisms. Merkel’ reports the 
case of a slaughterer who, after butchering an actinomycotic animal, 
held the knife in his mouth. A woody phlegmon of the neek developed 
from which streptococci were recovered without actinomyces. Powers* 
made an autogenous vaccine from streptococci, staphylococci, and pseudo- 
diphtheria organisms found in one of his cases and thought he per- 
ceived benefit from its use. Reclus used diphtheria antiserum in a 
ease from which he recovered a diphtheria-like organism, after which 
the patient made a slow recovery. The variety of the flora suggested 
to Reclus that the disease was the response of lowered resistance on the 
part of the host toward infection with attenuated varieties of many 
facultatively pyogenic organisms, either singly or in mixed growth. 
Subsequent writers appear to agree with him, but many stress the re- 
semblance to fungous infections and granulomas in the pathology and 
course of the disease. The clinical resemblance to the cladothrix infee- 
tion, known as erysipeloid, is striking. Sick® suggests that two of 
Reclus’ cases may have really been actinomycosis, but it is quite obvious 
that this disease has been eliminated from consideration in the later 
eases both by the elinical course without abscess formation or sinus 
drainage and by bacteriologic studies. 


Since Reclus, many authors have contributed to the subject." "5 Out 


of thirty-eight reported cases, I was able to find records of only two 


deaths, a mortality of 5.26 per cent. One of these deaths was due 
to edema of the glottis,’ and one to compression of the cervical cord by 
direct invasion of the inflammatory process.° The age of the patients 
varied from the 4-vear-old daughter of one of the authors'® to 50 years. 
Males were somewhat, but not strikingly, more often afflicted than 
females. The shortest duration was two weeks and the longest was 
thirty months. The average case appeared to recover in three to five 
months. 
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With the concept that the process owes its individuality to the altered 


response of tissue to an attenuated infecting agent, it is easy to compre- 
hend the indistinct borderland between it and the more common and 
familiar pyogenic infections of the neck. The latter habitually run a 
more rapid and acute course. They have more fever, pain, leucocytosis, 
and end more rapidly in either resolution or suppuration. Because of 
the name and physical characteristics, many surgeons confuse this slowly 
progressing wood phlegmon with the totally different, rapidly progres- 
sive pyogenic phlegmons of which Ludwig's angina may be taken as the 
type. In these, the fascial planes are involved by direct extension, the 
induration is boardlike, as in the true woody phlegmon of Reclus; but 
the course is short and stormy, the lack of suppuration is due to the 
overwhelming virulence of the infection rather than its benignaney, 
and either the infection or the host is triumphant within a period meas- 
urable by days. Incisions for the relief of tension and the eventual 
establishment of drainage seem to be quite valuable in these eases; 
whereas, they are almost valueless as a therapeutic measure in the woody 
phlegmon of Reclus unless abscesses develop. 

Occasional difficulty in differentiating a rapidly infiltrating carcinoma 
of the neck will arise, particularly if it is branchiogenie or if the pri- 


mary focus is not found. Sehminke'® reports such a ease of a patient 
with a ‘‘typical’’ woody phlegmon who died of coronary thrombosis 
after progressing for a number of weeks. Post mortem revealed that 
the extending induration was due to a carcinoma. However, ordinary 
care in search for primary foci and biopsy where necessary will guard 
against this confusion. 

Tuberculosis of the neck ordinarily will not constitute a differential 
problem as it is primarily limited to the lymph nodes and extends to 
the fasciae and skin only to a slight degree as a periadenitis unless a 
frank cold abscess has formed. And yet, as careful a man as Ashurst 
made a block dissection and excision of a woody phlegmon in its sixth 
week because he thought it either a tuberculous adenitis or a neoplasm. 

Actinomycosis of the neck may be more difficult to eliminate, but there 
is ordinarily a demonstrable connection between the atrium of infection 
and the extending lesion that is absent in woody phlegmon. The direct 
extension and involvement of all intervening tissues are common. to 
both, but the multiple and persistent sinuses of actinomycosis are early 
and characteristic, and the ray fungus is not unduly hard to find. 

Gumma of the sternomastoid muscle probably should be ineluded 
in any academic discussion, but the anatomic site of the initial indura- 
tion and the lack of widespread fascial involvement will suggest the 
proper explanation, while the history and serologie studies will corrob- 
orate it. 

Treatment has varied widely. Powers used autogenous vaccines and 
Reelus used diphtheria antiserum. Many authors have incised the small 
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late abscesses as they appear, but this has had little apparent effeet on 
the course of the disease. Ashurst’s case recovered after a very wide 
excision of the involved tissue done under temporary occlusion of the 
carotid artery, and other authors have recommended wide excisions of 
the diseased tissue where it was practicable. However, such procedures, 
or even wide incisions, seem hardly justified in a disease process which 
tends so definitely toward spontaneous recovery. Tracheal pressure and 
edema of the glottis as complications, of course, will present their own 
indications for interference. In one case here reported, after having 
watched the induration for some weeks gradually approach the inlet to 
the mediastinum under the sternomastoid muscle, | made a wide ineision 
and placed an iodoform gauze pack below the advancing edge of the 
process, thereby hoping to stimulate limiting granulation tissue. The 
advance then stopped. I am not, however, convinced of the utility of 
this action. While many authors have reported their fear as to 
mediastinal involvement, I do not know that it has occurred. Many 
men have used potassium iodide in large doses, empirically and because 
of the similarity between the progress of this infection and the other 
granulomas in which iodides are useful. General hygienic measures to 
build up the patient are probably useful. In one of the cases here re- 
ported, after hot moist dressings, bed rest, and potassium iodide had 
failed to affect the steady extension of the induration, the institution 
of x-ray treatments coincided with the beginning of its recession. 
Whether the relationship was more than one of coincidence is difficult 
to say. 

CASE 1.—R. S., a woman 44 vears of age, developed a sore throat on Nov. 5, 1954. 
Shortly afterward, the right side of her neck became stiff and swollen. She felt tired 
and had some generalized aching but no fever, She remained up and doing her 
housework until ordered to bed by her physician on Noy. 10. The mass slowly in- 
creased in size, limiting her ability to swallow anything but liquids and interfering 
with the movement of her head. 

She was admitted to the Presbyterian Hospital, Nov. 15. At that time, there was 
an indurated, nontender, very hard mass in the right side of her neck about 10 em. in 
diameter and about 3 em. thick. In this the skin, superficial fascia, and deep fascia 
were adherent to each other. The margins of the mass were distinct and it felt like 
a plaque. The skin over the central part was dark red without local heat. There was 
no fluctuation. Motion of the neck was mechanically limited by the plaque. Her 
pharynx appeared normal except for absent tonsils, which had been removed ten 
years previously. 

Her temperature fluctuated between 100.2° and normal for the first three days, 
after which it slowly fell to normal by the third week. There were occasional slight 
rises after that. Her leucocyte count varied between 15,600 and 22,000. 

By Noy. 19, the induration had extended from the midline in front to the spinous 
processes posteriorly, and from the mastoid to just above the clavicle. At that time 
an incision was made over the posterior border of the sternomastoid muscle. The skin 
was adherent to the superficial and deep fasciae. They in turn were grayish white, 
thickened, and friable. There was edema but no pus beneath the sternomastoid, which 
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was lifted up until an iodoform gauze pack could be inserted behind the clavicle, just 
below the edge of the induration. 

Potassium iodide and hot applications were started on her admission, and x-ray 
treatments were started after the incision. Very slowly the induration softened in 
the deeper tissues from the edge toward the center, and the color of the skin became 
a darker red and then faded. She was discharged from the hospital Dee. 22, seven 
weeks after the onset. She was followed at home, and, by the end of February, the 
induration had entirely disappeared, four months after the onset. 

CASE 2.—C. H., aged 50 years, entered the Presbyterian Hospital on the service 
of Dr. Kellogg Speed, July 2, 1926. One week previously a friend had squeezed a 
boil in the patient’s left parietal region. An advancing, very hard induration had 
formed in the left neck, eventually reaching the clavicle. It was red, with adherent 
skin and fascial planes, and was only slightly tender. On Aug. 18 and again on 
Sept. 1, Dr. Speed incised and drained localized abscesses from which were cultured, 
in the first instance, a very sparse growth of hemolytic staphylococci, and, in the 
second abscess, slightly hemolytic streptococei. His temperature fluctuated about 
100°, except as the abscesses formed, when it each time rose to about 105°. The 
leucocyte count Was 18,000 on admission. He was discharged two months after the 


onset ‘‘much improved.’’ The induration was still present but was fading out. 


CASE 3.—C, A. C., a 6-year-old colored boy, had a past history which was irrelevant 
except for a history of exposure to a case of pulmonary tuberculosis. In the spring 
of 19383, the mother noted a painless swelling in the right side of the neck. She 
thought this to be anterior to the present area of trouble. It disappeared without 
much attention being paid to it. On Oct. 4, 1933, the child stayed in the house all 
day and said he had a toothache. The mother investigated and found a tender, fixed 
mass in the side of the neck, She thought there was some temperature at first, but 
it was not taken with a thermometer. The first physician consulted spoke of mumps, 
and a second spoke of a glandular involvement and advised hospitalization. 

He was admitted to the Presbyterian Hospital on the service of Dr. Clifford 
Grulee, Oct. 25, 1935. At that time, physical examination was negative except for 
the neck. ‘‘On the right side of the neck, extending from the spine to the clavicle, 
is a hard, somewhat tender mass. The glands on the opposite side of the neck are 
hard and somewhat shotty to the palpating finger.’’ During his three weeks of hos- 
pital observation, his temperature, with one exception, was practically normal. On 
one day it rose temporarily to 102.2°, the reason for which was not made out. Other- 
wise, it stayed close to the normal line with occasional rises to 99.4° and 99.2°. His 
leucocyte count varied between a high of 10,050 and a low of 7,700. Differential 
counts were essentially normal. The Mantoux and Wassermann tests were negative. 

Hot dressings were applied and without other therapy the child steadily improved. 
On Noy. 14, he was discharged with the following notation by the resident: ‘‘The 
diagnosis on admission was apparently quite simple—that of abscessed lymph gland 
of the neck. However, within a few days, the swelling became very firm and led to a 
diagnosis of woody phlegmon. Upon persistent treatment with hot moist dressings, 
the swelling diminished in size, the child grew continually more comfortable, and the 
temperature remained normal except for an occasional rise. At the time of discharge 
from the hospital, the swelling had completely disappeared but there were still a few 
enlarged glands in the region. His temperature was normal and condition apparently 
excellent. ’’ 


CASE 4.—C, G., a man 45 years of age, whose past history was irrelevant except 
that he had had a tonsillectomy three years previously, entered the Presbyterian Hos- 
pital, Feb. 17, 1952. He stated that four or five weeks previously he had had ‘‘flu’’ 
for three days which cleared up readily. Eighteen days previously he had noticed a 





236 SURGERY 


hard swelling in his left cheek. During the day the swelling progressed and eventu- 


ally extended from the right midcervical region to behind the left ear, and from the 


angle of the jaw to the clavicle. For two weeks the mass showed variations in size 
from day to day. Constant hot wet dressings were applied. On Feb. 16 the swelling 
extended from the right mandibular angle to behind the left ear. He was then seen 
by Dr. G. Shambaugh who made the following note: ‘‘ Infiltration finger thick on 
lateral wall of pharynx on left side behind the posterior pillar and projecting into 
aural pharynx was incised. This seemed tough and was followed only by a little 
bleeding.’’ He was then sent into the hospital where examination revealed a very 
hard, red, swollen mass extending from below left ear to midcervical region and from 
mandible to clavicle. There was no fluctuation and only slight tenderness in two spots 
below angle of the jaw. Motion of the head was limited and the jaw could not open 
more than 4 inch. His temperature was normal and remained so during his hos- 
pital stay except for a rise to 99.6° after an abscess was incised. His leucocyte count 
was 11,800, and differential count normal. On Feb. 19, Dr. Gatewood incised a small 
abscess beneath the level of the platysma 1 inch below the mandible. Cultures of 
this showed a moderately hemolytic streptococcus. He remained in the hospital three 
weeks and was under observation three weeks longer, at which time the induration 
had almost disappeared, the color of the skin was normal, and the skin no longer fused 


to the underlying fascia. 


CASE 5.—H. L., a man 45 years of age, entered the Presbyterian Hospital on the 
service of Dr. H. Baker on Sept. 14, 1925. He stated that ten days previously he 
noted pain and swelling of the left side of his neck, It lad increased in size since 
then. Abscessed teeth had been extracted four months before. His temperature was 
normal for two days after admission when, after incision, it rose to 102°. It then 
fluctuated about 100° until the time of his hospital discharge three weeks later. Sept. 
15 an incision was made from the tip of the mastoid down to the middle of the 
sternomastoid muscle. ‘*‘ The skin was red and adherent, and was dissected away from 
the underlying fascia with difficulty. There was marked infiltration of the tissues in 
this region. No glands were seen, A small amount of pus was found below the 
sternomastoid muscle. <A section of fascia was taken for histologic examination,’’ 
Cultures of the pus showed pure growth of Staphylococcus aureus. The histologic 
report showed ‘‘numerous newly-formed blood vessels, all engorged, many fibroblasts 
and numerous round cells. There is extensive proliferation of connective tissue, and, 
in places, areas of necrosis and suppuration. ”’ 

The next day there was enormous swelling and edema about the left tonsillar fossa 
so that the patient had trouble in breathing. Small incisions were made in this 
region, which relieved the edema but failed to reveal pus. Hot moist dressings were 
maintained for three weeks, at the end of which time the patient left the hospital. 


He had an irregular, low fever up to the time of his discharge. 


CASE 6.—Mrs. A. L., aged 30 years, entered the Presbyterian Hospital on the serv- 
ice of Dr. Vernon David, Nov. 18, 1932. In December, 1951, she had had a head 
cold. About the first week in January, 1932, she noted a lump just above the clavicle 
on the right side. It grew slowly and was painless. She had a period of fever in the 
middle of January and on Jan. 28 the mass was incised and two ounces of pus were 
evacuated. She began x-ray treatments in March, when the mass again began to in- 
crease in size. It was also incised and drained, but very little pus was obtained. 
After one x-ray treatment there was a tremendous reaction, with swelling of the 
neck and face and a temperature of 103° to 104°. At this time, a biopsy was taken 
and reported to be an ‘‘infectious granuloma.’’ In July she had a period of chills 
and high fever which subsided, and she was placed on iodide and more x-ray treat- 
ments were given. On Noy. 7, a mass behind the sternomastoid began to grow and 
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from it pus was aspirated. This reaccumulated and was the reason for her hospital 
admission. During her year of illness, her appetite remained good. She tired easily 
but had lost only five pounds from her average 147 pounds. On admission her tem- 
perature was 101° and her leucocyte count was 7,300. On Noy. 19 the abscess at 
the posterior wall of the sternomastoid muscle was incised and material taken for 
culture, guinea pig inoculation, and tissue sections, The granulation tissue was 
reported by the operator at the time to be ‘‘ white and friable, and more the color 
and consistency of tumor.’’ The guinea pig inoculations were negative as were the 
anaerobic and Sabouraud’s medium cultures. An abundant growth of hemolytie 
streptococcus was obtained. The tissue sections showed young granulation tissue 
infiltrated with round cells and plasma cells. There were only occasional polymor- 
phonuclear leucocytes in most of the tissue examined. In some sections there were 
granular eosinophilic leucocytes. 

The patient left the hospital on the third postoperative day. Her subsequent course 
has heen excellently described by Loewe.!% She continued to have draining sinuses. 
In February, 1938, a sporothrix was isolated from the discharge. Under vaccine 
therapy against the sporothrix and streptococcus, there was striking improvement. 
In April, 1934, treatment with phenylmercuric nitrate locally was instituted, and by 


June 6, 1934, the patient was well. She has remained so since, 


CASE 7.—J. O., 50-year-old farmer, entered the Presbyterian Hospital on the serv- 
ice of Dr. Nicholas Senn. Three weeks before admission he thought he got a barley 
burr in his mouth while threshing. Swelling of the neck began immediately there- 
after and increased steadily until his admission, at which time there was enlarge- 
ment under his chin which involved all the anterior aspect of the neck so that there 
was nearly a straight line from the symphysis mentis to the sternum. The neck was 
hard and hyperemic, pitted slightly on pressure, was not tender, and did not fluctuate. 

Under general anesthesia a four-inch incision was made in the median line and 
lateral incisions about two inches long were made on each side. Although no pus was 
found, drainage tubes were inserted, Further progress of the patient was not given. 
There was insufficient detail to classify this case. It was diagnosed by Dr. Senn as 
a Ludwig’s angina, but it is evident that the history and findings are not character- 
istic of this. Actinomycosis of the neck or woody phlegmon are the most likely pos- 
sibilities. The case is not sufficiently characterized to be included in this group with 


certainty and is only mentioned for what statistical value it may have. 


During the same period in which the foregoing cases were seen in the 
Presbyterian Hospital, there were 8 cases of frank Ludwig’s angina. 
Of these, 6 followed dental work, 1 followed acute tonsillitis, 1 followed 
mastoiditis (Bezold abscess and phlegmon of the neck). Of these, 1 
was discharged against advice, still with sepsis, but the case was not 
followed. Four recovered (duration of 68, 58, 17, 12 days); 3 died 
(duration of 17, 8, 4 days). (Ashurst reported a mortality of 5 out of 
1S cases, or 27.7 per cent.) 

SUMMARY 

Certain cases of chronic, low grade phlegmon in the neck appear to 
constitute a clinical entity. The course is indolent and the prognosis, in 
eeneral, is good. The etiology has not been established, but infection 


by one of the higher bacterial forms seems probable. Radiation, iodides, 


and hot applications have been suggested as therapy. Surgical inter- 
ference does not appear warranted except to drain the relatively infre- 
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quent small abscesses or to relieve respiratory obstruction. Six cases 


are reported. 
REFERENCES 


Reclus, Paul: Phlegmon ligneux du cou, Rev. de chir. 16: 522, 1896, 

Ashurst, A. P. C.: Cervical Lymphadenitis Simulating a Tumor, Ann. Surg. 79: 

33, 1823. 

Krause, L.: Uber holzharte Entzundun 
10: 505, 1899. 

. Jeney, A.: Der Militararzt, Zeitschr. f. d. ges. San. d. Arme 17: 1902. 

Suchy, S.: Uber einen eigenartig verlaufenden Fall von Halsphlegmone, Wien. 
med, Welinsehr. 56: 1685, 1906. 

3. Capasso, P.: Il flemmone ligneo, Riforma med. 25: 707, 1909, 

Merkel, H.: Zur Kenntnis der sogen Holzphlegmone, Zentralbl. f. Chir, 81: 1377, 
1904. 
Powers, Chas. A.: Woody Phlegmon of the Neck, J. A. M. A. 57: 565, 1911. 

. Sick, Paul: Die Holzphlegmone, Deutsche. Zeitschr. f. Chir, 77: 511, 1905. 
Panzner, E. J.: Woody Phlegmon of Reclus, J. A. M. A. 57: 1762, 1911. 
Kuznetsoff, M. M.: her die Holzphlegmone des Halses, Arch. f. klin. Chir, 

3: 455, 1899. 
2. Janson, K.: Traeflegmone, Hygeia 6: 698, 1902. 
Moreau, M.: Contribution a 1’étude de l’oedéme dur traumatique, Bull. de 
l’Acad. med. de Belgique, Series 4, 18: 786, 1904. 

. Soty, A.: Contributo al flemmone ligneo, Riv. med. 16: 21, 1908. 

Von Boenninghausen, F.: Ein Fall von Holzphlegmone, Deutsche med. Welnschr. 
9: 350, 1906. 

Fichtner, Dr.: Uber leichte Formen von Holzphlegmonen, Miinchen med. 
Wehnsehr. 35: 1678, 1905, 

Schminke, A.: Zur Frage der Holzphlegmone, Zentralbl. f. Chir, 32: 5, 1905. 

De Cortes, Antonio: Sul flemmone ligneo di Reclus, Boll. d. clin., Milano 26: 
261, 1909. 

Loewe, Gilbert M.: Sporotrichosis of the Cervical Area, J. A. M. A. 107: 1040, 
1936. 


des Bindegewebes, Zentralbl. f. Chir. 


Oo 
> 





PENETRATING STAB WOUNDS OF THE ABDOMEN AND 
STAB WOUNDS OF THE ABDOMINAL WALL 
A ReEvIEW OF 184 CONSECUTIVE CASES 


Louis T. Wricut, M.D., Roperr S. WILKINSON, M.D., AND 
JOSEPH L. GASTER, M.D., New York, N. Y. 
(From the Surgical Service, Harlem Hospital) 

a WOUNDS that penetrate the peritoneal cavity demand im- 
mediate laparotomy because of the possibility of injury to some 
abdominal viscus or blood vessel. Relatively little has been written or 
advised in regard to the management of that large group of cases where 
a person has been stabbed, and penetration of the parietal peritoneum 
may be suspected at the time of initial hospital examination, but no 
eross evidence of entry into the abdominal cavity is present. In this 
tvpe of case to delay and wait, in some instances for the development 
of clinical signs and symptoms, is to invite disaster. It is true that in 
the majority of cases at the time of the admission of the patient to the 
hospital there is adequate clinical proof of intra-abdominal injury. The 
borderline group of cases, however, has caused us our greatest anxiety. 
As to operation, there was no fixed rule except the judgment of the 
surgeon, and at times this devolved upon the more inexperienced mem- 

bers of the staff. Often the decision was extremely difficult. 
The purpose of this paper is to present certain statistical data and 
to attempt a rather critical examination of these data. This seems im- 


portant because in the literature most studies of these injuries consider 


eunshot wounds of the abdomen and penetrating stab wounds of the 
abdomen together. This should not be done because there are differences 
in the management of the two types of cases. They carry an entirely 
different mortality and in some instances the problem facing the surgeon 
is different. In gunshot wounds of the abdomen, if there is no injury 
of a hollow viseus, the problem of infection is absent or negligible, while 
in stab wounds of the abdomen without damage to an abdominal viscus, 
the question of infection, as carried by the knite blade, is always a pos- 
sibility that may prove to be important. 

Stab wounds of the abdominal parietes may be divided into: (1) Stab 
wounds of the abdomen. The recorded unrevised mortality for these 
cases is between 20 and 25 per cent, while the reported revised mortality 
is around 33 per cent. (2) Stab wounds of the abdominal wall. The 
mortality for these cases is either low or absent. 

MeGowan in 1935 analyzed 185 stab wounds from this hospital and 
found a mortality of 20 per cent. He found in 16 instances there was 
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penetration of the parietal peritoneum but no visceral injury, which 


*>e 


gave a revised mortality of 33 per cent. Jennings, who discussed Me- 
Giowan’s paper, discovered a mortality of 33 per cent in 16 cases from 
the Cumberland Hospital and stated *‘a number of cases [6 or 7] of 
stab wounds of the abdominal wall had been conservatively treated with- 
out opening the abdomen and all recovered.”’ 

The material on which this report is based is outlined in Table I. 

There were 24 instances in which there was abdominal penetration 
without visceral injury, and this gives a revised mortality of 28 per cent. 


In Table II these cases are listed accordine to age, race, and sex. 























Fig. 1.—Pushing the peritoneum away from the rest of the abdominal wall. No 
rent of peritoneum in this case. 

Fig. 2.—Penetration of the parietal peritoneum is noted while peeling it away from 
the other tissues of the abdominal wall. 

All penetrating stab wounds of the abdomen are included in Table V. 

In previous years it was the custom to wait and attempt clinically to 
tell whether penetration of the abdomen was present or not. This was 
felt to be wrong, and it was therefore decided to operate upon every 
case of stab wound in the following fashion: To open the abdominal 
wall down to the peritoneum without opening the peritoneal cavity, and, 
if there was no sign of penetration of the parietal peritoneum, the 
operator would gently peel the peritoneum away (Figs. 1 and 2) from 
the abdominal parietes and look for (a) intraperitoneal hemorrhage and 









































WRIGHT ET AL.: STAB WOUNDS OF 
TABLE |] 
TotAL NUMBER OF CASES 184 


LIVED 
Stab wounds of the abdomen ae 
Stab wounds of the abdominal wall 51 
Total mortality for all cases 162 


Revised mortality for penetrating stab wounds 


TABLE II 





AGE, SEX, AND RACE 
AGE DECADE PENETRATING STAB 
WOUNDS OF ABDOMEN 
1-10 0) 
11-20 7 
21-30 56 
31-40 13 
41-50 18 
51—60 5 
61-70 1 
Total number of cases 130 
MALE LO7 
SEX 
FEMALE 23 
Total number of cases 130 
WHITE 18 
RACE 
COLORED 112 
Total number of cases 130 
TABLE III 


INJURIES TO ABDOMINAL VISCERA 


ORGAN 
Liver 
Diaphragm 
Liver and diaphragm 
Gall bladder 
Spleen 

, 1, § Perforating 
Stomach |Serosal 
Omentum 
Mesentery 
Small { Perforating 
)Serosal 
{ Perforating 
[Serosal 


intestine 


Large intestine 
Kidney 


EVISCERATIONS 
Omentum 
Small intestine 
Colon 
Stomach 
Retroperitoneal hematoma 


Hemorrhage into abdomen from abdominal wall with marked 


blood loss 





ABDOMEN 943 


DIED MORTALITY 
19 14.61% 
3 5.5% 
22 13.90% 

23.6% 


STAB WOUNDS OF 
ABDOMINAL WALI 


54 


2() 


NUMBER OF CASES 
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TABLE IV 


QUADRANT SITES OF STAB WounpDs* 


Anterior: 


Right costal margin 10 
Left costal margin 15 
Right upper quadrant 25 
Epigastrium 22 
Left upper quadrant 47 
Right lower quadrant 1] 
Left lower quadrant +1 
Paraumbilical region 17 
Posterior: 
Right flank dD 
Left flank 12 


*The disparity between the total number of cases (184) and the above-listed 
number of stab wounds (205) is due to the fact that in some of the cases two or 
more stab wounds of the abdominal wall, penetrating or nonpenetrating, were found. 


(b) if there was evidence of penetration of the peritoneum. It is need- 
less to state that if the peritoneum has been entered the patient should 
have a thorough surgical exploration. The skin incision was made 
closely adjacent to the stab wound itself and in some instances the stab 
wound was made part of the incision. It was assumed that in all of these 
cases, if the knife entered the peritoneal cavity, the abdominal cavity 
was infected and therefore it was safe for the surgeon to investigate. 
In the event it was found that the abdominal cavity had not been opened, 
the muscles of the abdominal wall were closed in the usual fashion and 
one or two Penrose drains were inserted down to the peritoneum. Fol- 
lowing this procedure, our total mortality was reduced for all types of 
Cases, 

In this way the total mortality of penetrating stab wounds of the 
abdomen was lowered because in no instance was penetration missed 
or operation delayed while waiting for symptoms to develop. 

As shown in Table VI, there was not a single death where the peri- 
toneal cavity was not entered, while in Table VII, where the peritoneal 
cavity was entered, although no abdominal viscus was injured, the mor- 
tality was 9.67 per cent. The only site where this procedure caused 
technical difficulties was alone the anterior costal margins and in the 
back. 

Our plan of management at Harlem Hospital is to examine ¢linically 
each case immediately upon admission and, if the patient is in shock, 
to administer intravenous fluids by the slow drip method. The flat 
x-ray film of the abdomen and chest is made while the patient is on 
the way from the admitting office to the ward. Chest x-rays are neces- 
sary because in many instances it is impossible to determine whether 
the patient has a wound of the abdomen or of the chest. The flat x-ray 
of the abdomen may show presence of a pneumoperitoneum which, of 
course, would indicate perforation of some segment of the gastrointes- 
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TABLE V 


PENETRATING STAB WOUNDS OF ABDOMEN 


DAYS 
4 IN 
a ron — PATHOI I 
FORE -ATHOLOG TE IATE 
RIES| PITAL | INL os to | ees, moaggnele LIVED AT? 
‘ % AGE SEX |OPERA- ae FOUND AT OR OF DIS- 
CASE] CASE | TIALS | POST- 
3 TION ; OPERATION DIED | CHARGE 
NO. NO, s OPERA- 
IN | TIVE 
HOURS d 
LY 


62069 |R. T. > r 1 : Evisceration of Lived / 2/36 
small intestines 


TIME 


62225 |W. T. | < ] : 17 |Small laceration) Lived 
| of small intestine 
62027 |W. H. | 2 ‘ Eviseeration of Lived 
| small intestine; 
| through-and- 
| through perfora 
tion sigmoid 


Superficial lacera-| Lived 
| tion of liver 


No visceral injury | Lived 
Laceration of Lived | 

| dome of dia- 
phragm; sutured 


65133 |W. K. | 52 2 | at No visceral injury | Lived 


65608 |F.R. | ° ; ‘ iPeritoneal hema-| Lived | 
toma, laceration 
| 
| of ileum 


|Laceration of Died 
| liver; stab wound 
| of heart 


y / | | a . . . . 
69980 |L. H. | « 2! 12 |No visceral injury | Lived 


66334 .H. } 2 Perforated ileum | Died 
| | and sigmoid 


66552 ine os : M by | ' | Evisceration of Lived | 4/19/36 
| omentum, lacera | 
| tion of stomach, 
colon, ileum, 500 
C.Gs blood 


66790 |L. P. ] é (No visceral injury |Lived | 4/25/36 


66880 |C,R. | |Laceration of Died | 4/27/36 
| spleen, stomach, | 
} and diaphragm 
| 

6631416. D, | 42 | ] i) |Laceration of liver | Lived 

69418 | J. pa ; } : yA Eviseeration of Lived | 
small intestine; | | 
laceration of gas- 
trolic vessel with 
hematoma 

21 Evisceration of Lived 


small intestine 





HOS- 
PITAL 
CASE 


G9OSS85 


70383 


69862 


28705 | 


72142 


78462 


= 


56 


30 


21 


iE 


SEX 


M 


M 


M 
M 
M 
M 
M 
M 


M 
M 


M 


M 


M 





CONT ’pD 


| 
| 
| 
| 


PATHOLOGY LIVED 
FOUND AT OR 
OPERATION DIED 


Laceration of de-|Lived 
scending colon 

and ileum; fecal 
fistula | 


Evisceration of |Lived 
small intestine; 


uneventful 

| 

; Ba 

|Laceration of | Died 

stomach and 

| spleen;  splenec- 
tomy 


| 
\No visceral injury | Lived 


vinceration of Lived 
| small intestine; 
| perforated ileum 





iEvisceration of | Lived 


omentum 
| 


| 
\No visceral injury | Lived 





DATE 


OF DIS- 
CHARGE 


‘ 


1/ 


8 


6/36 


6/36 


6/36 


24/36 


‘14/36 


8/ 9/35 
| 
| 
No visceral injury |Lived | 9/ 8/36 
a an te : 
jNo visceral injury |Lived | 9/13/36 
—— ome es 
\No visceral Midian 9/17/36 
|No visceral injury | Lived | 10/13/36 
| | 
| + . . . . 
iNo visceral so in 10/27/36 
IStab wound of the|Died |11/ 2/36 
stomach 
Lacerated jejunum |Lived | 12/ 3/36 
'Perforation of /Lived |12/ 4/36 
colon 
| 
No visceral injury Lived 12/12/36 
|Laceration of | Lived | 12/18/36 
stomach | 
Laceration of liver Died | 12/31/36 
200 e.e. blood 


omentum; mild 


oie _ loo ww sow 
Evisceration of  |Lived | 1/17/37 
| 


shock for serosa | 
of colon 


Laceration of mes- | Lived 
entery, stomach, | 
serosa, liver; evis- | 
ceration of stom- | 

ach and omentum 


1/24/37 














SE- 
RIES 


CASE 


NO. 


og 


40 


16 


WRIGHT ET AL.: STAB WOUNDS OF ABDOMEN 


TABLE V—CONT’D 


DAYS 
TIME 
: IN 
BE 
HOS- HOS- 
FORE is PATHOLOGY 
PITAL INI- a : _ a PITAL oe é 
AGE |RACE! SEX |OPERA- an FOUND AT 
CASE | TIALS ~~... | POST- 
} TION a OPERATION 
NO. ! ; OPERA 
E TIVE- 
HOURS . 
LY 
79067 |R. M. | 31 | C M $14, 6 |Perforation of je- 
junum; laceration 
of mesentery 
79276 |W. H.| 22 | C | M 42  |Perforation of je 
junum with evis- 
ceration of jeju- 
num; mild shock, 
wound infection 
79292 |H. N. | 26 | C M 7%, | 352. |Laceration of 
mesentery 
79813 |A.S. ?4 CG M 9 17 Subserosal hema 
toma of colon 
79808 1s;A.. {So |-C M 9 48 Penetrating stab 
wound of liver; 
300 €.C. blood: 
localized abscess 
80259 |H. B. | 18 | c M 2%, | 26 Evisceration of 
omentum 
80409 IS. M. | 47 M W 2%, 1 Penetrating stab 
wound of ileum, 
colon, spleen; 
evisceration of 
omentum; sple- 
nectomy 
81902 |J.L. | 60 | C M 21% 6 (Laceration of 
liver; postopera 
tive pneumonia; 
hypostatie heart 
disease. 
81491 |IC.P. | 26 | C M 3 17 No visceral injury 
81338 |G. M. | 44 | W | M 14% | 33 Penetrating stab 
wound of omen- 
tum; hemotho 
rax; postopera 
tive shock 
82127 |R. M. | 27 | C F 614 | 22 |Laceration of 
omentum; atelee- 
tasis of left 
lung; shock; 500 
e.e, blood. 
83074 JH. H. | 26 c K 3 14 Laceration of gas 
tric serosa 
82862 jE). B: | 25 1 ¢ F 414,| 22 Laceration of liver 


15 (Stab wound of dia 
phragm 


LIVED 
OR 
DIED 


Died 


Lived 


Lived 


Lived 


Lived 


Lived 


Died 


Died 


Lived 


Lived 


Lived 


Lived 


Lived 


Lived 


247 


DATE 
OF DIS- 
CHARGE 


}/ - 


5 


99 ‘ 


OR /* 
20/. 


~/9 
o/- 


» 










SURGERY 





TABLE V—COonrtT ’p 





DAYS 


















TIME IX 
—_ 4 BE- x 
SE- | HOS- ven | 
RIES! PITAL INT- meee eee be nc PITAL PATHOLOGY LIVED DATE 
CASE) CASE | TIALS er tion | POST- sisteclagins total - | oe 
xO. NO, peice OPERATION DIED | CHARGE 
IN ae 
Hours) TINE: | 
LY | 
52 | 83945 |J.H. | 38 | C M 6 28 |No visceral injury |Lived | 5/22/37 
93) 83684 J.S8. | 25 |) C M 2% | 29 |Laceration of dia-|Lived | 5/13/37 
phragm; tense 
pneumothrox 
(combined wound 
on chest wall) 
54] 84967 |M. Ce | 32 | C M 6 1] No visceral injury | Lived | 6/50/37 
05 | S409 |J.M. | 49 | C | M 5 23 |No visceral injury | Lived | 6/22/37 
56 | 84378 IR. W. | 22 | C M { 13 Evisceration of Lived | 6/ 7/37 








omentum 





| 










84133 |U.c. | 30 | C M | 1 |Eviseeration of Died 5/29/3 
M. | small intestines 
and colon; lacera- 
tion of mesocolon 
and large bowel 






























Eviseeration of Died 

colon and lacera 

| tion of the liver 

a4 ad ‘ } - | . a . — = 

59 | 85354 |H. A. | 27 ( | M 5 18 Laceration of Lived | 7/12/37 
| colon and serosa 
































60 | 85171 |D.R. | 29 | C F 2 22 Perforation of je-| Lived |) 7/ 6/37 
junum in three 
places ; postop- 
j} erative pneu- 
| monia; shock 
61] 85188 LL. | 27 |C | M] 83 1 |Evisceration of je-|Died | 7/ 5/37 





junum and omen- 
tum, perforation 
of jejunum, lac- 
eration of liver 
and gall bladder 


> 





















62 | 85729 |E.S. | 2 ‘ 22s |Laceration of liver | Lived 






| 
63 | 85684 IL. T. | 39 | C M 4 24 |No visceral injury Lived | 7/21/37 
64 58906 F.D. 37 W M l PZ Evisceration of je- Died 8/27/37 







| junum; complete 
section of small 
intestines; perfo- 
ration of small 
intestines; shock | 












65 | 86430 J.T. | 36 | ¢ F 5%, | 12 |No visceral injury | Lived | 8/11/37 
66 | 86983 |W. H.| 21 | ¢ M 3 18 Laceration of Lived | 8/26/37 









liver, free blood 










— ae : : ‘ rere 
86982 Evisceration of Lived | 8/26/37 


omentum 








H1OS- 
PITAL 
CASE 
NO. 


SE- 
RIES 


NO, 


S6709 


86457 


87406 


S6056 


S8291 


SS19] 


SS167 


S8596 


$9425 


S9758 


S930 


89932 


91003 


WRIGHT ET STAB WOUNDS OF ABDOMEN 


TABLE V—CONT’p 


DAYS 
TIME 


BE- 
| FORE 
OPERA 
TION 
IN 
HOURS 


HOS- 
PITAL 
POST- 

OPERA- 

| TIVE 
LY 

2%, | 24 


PATILOLOGY 
FOUND AT 
OPERATION 


INI- 
TIALS 


RACE} SEX 


Laceration of 


mesocolon 


Laceration of 
liver, moderate 
amount of free 


blood 


Evisceration of 


omentum 
Perforation of je 
junum 


Laceration of gas 
trocolic omentum; 
obesitv; death 

|; due to of 

blood; no lacera- 
tion of viseus 


loss 


No visceral injury 


|Laceration of 
| liver, perforation 
| of diaphragm 


No visceral injury 
No visceral injury 


|Evisceration of 
omentum 





Evisceration of 
omentum and 
colon; shoe k: 
perforated 
ascending colon 


|No visceral injury 

| 

|Evisceration of 

| omentum and lae- 
eration of omen 
tum: 300 ¢ée. 
blood 


of 


Laceration of liver 

with perforation 
of diaphragm; 
300 e@.e. of blood 
No visceral injury 
Laceration of 
omentum 


LIVED 
OR 
DIED 


Lived 


Lived 


Lived 


Lived 


Died 


Lived 


Lived 


Lived 
Lived 


Lived 


Died 


Lived 


Lived 


Lived 


Lived 


Lived 


DATE 
OF DIS- 
CHARGE 











250 SURGERY 
TABLE V—CONT pd 
. fi DAYS 
| TIME 3 
s IN 
BE- | 
SE- HOS | Sas | . = aes 
a PITA! : FORE PITAI PATHOLOGY LIVED DATE 
— ogee a _| AGE |RACE| SEX |OPERA- ron. | FOUND AT OR OF DIS- 
CASE| CASE TIALS TION é OPERATION DIED CHARGE 
NO NO, 5 OPERA- 
; i TIVE | 
HOURS * 
LY 
84 90500 JR. F. JUS EG. M 6 | 2 Evisceration of Died |11/12/37 
omentum 
85 | 90593 IR.S. | 45 | ¢C M 0% | 4 Perforation of Died | 11/14/37 
smal] intestines 
and mesentery; 
1500 ee free 
blood: shock 
sg | 90482 |A. W.| 39 | ¢ M 2% | 18 |Laceration of liver | Lived | 11/12/37 
87} 90185 IC. C. M 35 (Laceration of liver | Lived |11/ 6/37 
with perforation 
of diaphragm 
8g | 929372 |A.P. | 52 | C M 3% | 20 (No visceral injury} Lived 12/22/57 
89 | 92321 |A.T. | 22 | C M f 12 |Evisceration of Lived | 12/20/37 
omentum; perfo- 
ration of ileum 
9) | 92314 IB. R. | 24 | C F 2 16 |Retroperitoneal Lived | 12/20/57 
hematoma ante- 
rior wound 
through postperi- 
} toneum 
91 | 92003 |C.C. | 44 | C M 214 | 30 (Laceration of liver | Lived | 12/14/87 
92 | 99906 |P.G. 53 | W | M 5 20 |Laceration of mes- | Lived | 12/18/57 
entery right 
hemothorax; no 
free blood 
oe oe 2 oy, | itnemienttuaia’ Lived |12/10/37 
93 | 91811 IC. W. | 24 ( i =| 40 etroperitonea 41V6 / 40; 
hematoma (40 
| days due to arm 
| injury ) 
94} 91923 |M.M.| 23 | C FE 81% | 16 (|Laceration of Lived | 12/12/37 
| liver; 150 e.c. of 
blood 
95 | 93083 |M. B. | 39 | C F 3144 | 13 |Laceration of liver| Lived | 1/ 6/58 
| 
96 | 93216 J.W. | 42 |C | M | 2%] 15 |Laceration of — |Lived| 1/ 8/38 
colon; eviscera- | 
tion of omentum 
97 | 93721 IB. J. | 42 | C M 3 16 |No viseeral injury | Lived | 1/18/58 
98 | 94299 IM. E LE ie, @ FE | 31%| 10 Abdominal eavity|Lived | 1/31/35 
M filled with blood | 
99 | 94793 IM. M.| 22 | C F » 15 |Perforated ileum;/Lived | 2/ 9/38 
300 ¢.c. blood 
100 | 86330 |M.B. | 23 |c | F 2%,| 22 Deep epigastric) Lived | 2/28/38 


artery; abdomen 
filled with blood 











SE 


RIES 
CASE 


101 


102 


103 


104 


105 


106 


107 


10S 


112 
113 


WRIGHT 


AGI 


2Q 


Syn) 


od 


29 


es 


SEX 


M 


M 


M 


M 


M 


M 


M 
M 


M 


WOUNDS OF ABDOMEN 


DAYS 


IN 


HOS 


PITAL 


POST 


OPERA 
TIVE- 


LY 


1S 


1S 


m 
PATHOLOGY 
FOUND AT 
OPERATION 

Perforated stom 


ach and meso 
colon: 500 C8. 


blood 


Penetrating stab 
wound of left 
lobe, liver, mod 
erate blood 


Laceration of liver 


Evisceration of 
omentum 


Laceration of epi 
gastrie artery 


Laceration of din 
phragm;  lacera 
tion of colon 


Evisceration of 
omentum 


Laceration of dia 
phragm with evis- 
ceration of omen 
tum 


No visceral injury 


No visceral in- 
jury; pelvis full 
of blood: retro- 
peritoneal hema 
toma 


Eviseeration of 
omentum; com 
plete section of 
transverse colon; 
laceration of ter 
minal ileum; 
shoek 


No visceral injury 


Lacerated kidney ; 
through-a n d 
through lacerated 
liver 500 c.¢. 
blood in abdo 
men; shock; kid- 
ney repaired; ab- 
domen opened; 
liver packed; 
Sprengel inci 
sion; pneumonia ; 
secondary opera 
tion; acute intes- 
tinal obstruction 


951 


OF DIS 


E 


28/38 


36 





SE- 


RIES 


CASE 


NO, 


SURGERY 


TABLE V 


DAYS 
IN 
HOS- 
PITAL 
POST - 
OPERA 
TIVE- 
LY 


TIME 
BE- 
FORE 
OPERA- 

TION 


HOS- 
PITAL 
CASE 

NO, 


INI- 
TIALS 


RACE) SEX 


HOURS 


98030. 


97471 


97229 


96472 


96994 


105549 


104687 


107439 
108218 
108070 


108460 


CONT'D 


DATE 
OF DIS- 
CHARGE 


PATHOLOGY LIVED | 
FOUND AT OR 
OPERATION DIED 


Evisceration of Lived 


omentum 


Eviseeration of Lived 
omentum; hema- 


toma of colon 


Evisceration of 
small intestine; 
perforated stom- 
ach and eolon; 
400 e@.e, blood: 
shock 
Retroperitoneal Lived 
hematoma; 
wound infection 


Lived 


Lacerated — spleen, 
very little free 
blood in perito- 
neum; splenecto- 
my 

Three perforations | Lived 
in small intes- 

tine; no hemor- 
rhage 


Small perforated 
fundus in gall 
bladder: chole 
evstostomy 

Laceration of Lived 
liver: 100 ee. 
free blood 

Eviseceration of Lived 
omentum 3 100 
ee. blood; lacera- 
tion of spermatic 
artery 

Lacerated liver, |Lived | 10/15/: 

little free blood 


Evisceration of 
omentum 


Lived | 10/31/35 
Evisceration of Lived | 10/27/38 
omentum | | 


11/ 4/38 


No visceral injury | Lived 
or bleeding 














TABLE V—CONT’pD 








SE- HOS- 







FORE ee PATHOLOGY 'E ATE 
RIES PITAL INI- , / , é PITAL . LINED DATE 
+2 ei AGE |RACE| SEX |OPERA bei FOUND AT OR OF DIS- 
CASE} CASE | TIALS TION POST- ores® " 
) OPFRAT T iY ’ y iG : 
NO. NO, OPERA- “RATION DIED CHARGI 






IN 
HOURS 







127 | 106363 |G. P. 25 C }* } 13 Evisceration of Lived | 9/23/38 
omentum 








| 
| 


128 | W. R. | 22 (" M PG Evisceration of Lived | 9/23/38 
omentum 









| 
129 }103111 |P.K. | 30 | wo} M 2 3 iT hrough-and-|Died | 7/23/38 
through — stab 
wound of liver; 
perforation of 
two small intes 
tines 







30 | 103508 JA. J. 31 Gc M 2% 2 Two perforations) Died 7/30 
of terminal 
ileum;  eviscera 
tion of omentum; 
100 ¢.e. blood in 
abdomen 








Total number of cases 130 
Total number of patients that lived 111 
Total number of patients that died 19 
Mortality 17.3% 
Total number of cases with no visceral injury 29 






Average time in hospital before operation, 3 hours, 45 minutes 







TABLE VI 


(PERITONEUM 









STAB WOUNDS OF THE ABDOMINAL WALL Not OPENED AT OPERATION ) 

















TIME IN 







SERIES) HOSPITAL | HOSPIT AI cmp. DATI 
SERIES , AL SP AL TED ATE 
: ; INI- a HOSPITAL 
CASE CASE a _ | AGE | RACE | SEX BEFORE Berl OR OF DIS- 
TIALS BEFORE 
NO. NO. OPERATION DIED | CHARGE 






OPERATION 






IN HOURS 








l 65611 O. 34 ( Kk au 1] Lived | 3/28/36 
2 | 70770 | C. T. | 23 ( M 6, 7 Lived | 7/23/36 
3 TOS87 M. F. 20 C EF 7% 1] Lived | 11/24/36 
4 76087 Be ke | 0 C M | 12 Lived | 11/27/36 
5 | 77656 | R.M. | 31 ( F 7 12 Lived | 12/30/36 
6 S0267 r. D. | 42 ( M 3 Ss Lived | 2/25/37 
7 | 80508 | B.S. | 28 ( F 3% 8 Lived | 3/ 2/37 
S 83090 M.S. 2] ( EF Vi, 9 Lived | 4/29/37 
9 83610 Jd. &. 50 ( M dy 16 Lived 3/11/37 
10 | 84059 | W.S. | 37 C M 3 16 Lived | 5/26/37 
1] 85077 M. B. 27 C M 3%, 10 Lived | 7/ 3/37 
12 | 87543 es 26 ( F 6 10 Lived | 9/ 9/37 
13 90119 Oh Ws 22 WwW M 11% 1] Lived |11/ 5/37 
14 | 92430 | CT. | 23 C F 43, 14 Lived | 12/23/37 
15 94135 W.S. 48 C M 21% 1d Lived | 1/27/38 
16 | 94816 Ww. W.| 20 C M 1 1] Lived | 1/31/38 
17 | 95298 | J. 8. | 31 C M 4M, 3 Lived | 2/21/38 
18 | 66093 | H. L. | 25 c M 6% 10 Lived | 4/ 8/38 
19 | 98252 | Q. S. | 22 Cc F 10% 10 Lived | 4/20/38 
20 | 103464 J. Bs 36 G M 2 24 Lived | 7/29/38 
21 | 101850 | E. C. | 16 C F 21, 12 Lived | 7/ 1/38 
22 103007 J. W. 15 C M 3 7 Lived | 7/21/38 
23 | 106462 J. O. | 22 W M } i$ Lived | 9/25/38 

Total number of cases 23 

Total number of deaths 0) 

Total number of patients who lived 23 


Average time in hospital before operation, 4+ hours, 55 minutes 
Average number of days in hospital Es a6 
Mortality 0) 






954 SURGERY 
TABLE VII 
STAB WOUNDS OF THE ABDOMINAL WALL (PERITONEAL CAvITy EXPLORED) 


TIME IN 





SERIES| HOSPITAL HOSPITAL winelonesp LIVED DATE 
CASE CASE xen AGE | RACE! SEX BEFORE gps “ OR OF DIS- 
xo. | NO. — OPERATION ener DIED | CHARGE 
OPERATION 
IN HOURS 

1 62620 i. J. 30 C M 5 14 Lived 1/20/36 
2 63129 | J.W. | 21 + EF 1% 11 Lived | 2/ 2/36 
(AOR) 
3 | 63508 As oP. 2] W M 3 1] Lived 2/11/36 
t | 66584 Liss tS 31 C M 3 2 Died 1/20/36 
5 | 68953 | W.S. | 35 C M f +1 Lived | 6/15/38 
6 | 68836 F. G. 3 W M 31% 15 Lived | 6/13/36 
7 | 69401 J. N. 29 C ik 1, 17 Lived 6/25/36 
8 69889 W.M.| 18 C M 3 14 Lived | 7/ 6/36 
9 70761 W.M. | 27 C M 234 15 Lived 7/23/36 
10 71980 Le ee 42 C M 5 12 Lived 8/20/36 
1] 74404 i, aa.4 30 Cc I 6 14 Lived | 10/18/36 
12 78460 F. A. | 38 C M 2 23 Lived | 1/18/37 
13 79833 CG. 1: 23 C M 3 13 Lived 7/12/37 
14 80291 | P.M. | 20 C M 3% 11 Lived | 2/25/37 
15 81046 | S. B. | 35 C M 31% 18 Lived | 3/15/37 
16 85542 | S. R. | 27 Cc M 2 24 Lived | 7/14/37 
17 S5S805 W.W.| 27 C M = 22 Lived 1/23/37 
18 86253 N. D. | 27 C F 5 2] Lived | 8/ 7/37 
19 36967 L.W. | 25 G M 1% 15 Lived | 8/25/37 
20 90616 W. F. $2 C M 4 5) Died 11/15/37 
21 92462 P.M. | 23 C M 21, 1] Lived | 12/24/37 
22 92147 | W.A. | 20 ¥ M 6 17 Lived | 1/17/38 
23 92192 Eee 39 6 M 13 15 Lived 1/ 3/38 
24 70270 D. B 28 fe i 214 10 Lived 7, 350 
25 83948 | A. J. | 2: Cc F 6 3 Lived | 5 3 
26 92407 S. H. 14 c i 7% 9 Lived | 12 3 
7 | 99425 J. 8. 15 ‘& M 2, 1 Died 5 3 
28 105290 L. -8; C I > 10 Lived 9 o 
29 | 105874 | J. S. | 30 C 2 2% 12 Lived | 9 3 
30 101683 R. W. 1] C I" 24 47 Lived | 6/27/3 
3 102335 J. D. | 24 C M 4 i Lived | 7 3 

Total number of cases 31 

Total number of deaths 3 

Total number of patients who lived 28 

Average time in hospital before operation, 4 hours, 32. minutes 

Average number of days in hospital of patients who lived 17 

Mortality 9.67% 


tinal tract. As seen from some of the tables, patients often present 
combined injuries of the chest and abdomen. 

The anesthesia used in these cases was open cone ether or nitrous 
oxide oxygen and ether anesthesia. Under no conditions should spinal 
anesthesia be used in exploring penetrating stab wounds of the abdo- 
men, because if there is perforation of the intestines, the increased 
peristalsis adds greatly to the amount of spill of abdominal contents 
in the abdominal cavity; and also, if there is an intraabdominal hemor- 
rhage of any amount, the low blood pressure contraindicates spinal 
anesthesia. 

Drainage was used in the majority of these eases and we are still of 
the opinion that these cases should not be sutured without drainage, 





WRIGHT ET AL.: STAB WOUNDS OF ABDOMEN 


TABLE VIII 


MORTALITY 


TIME | DAYS CAUSE OF | 
k HO BE- IN DEATIL | 
SE- S- 
RIES PITAL | INI FORE 1LOS- PATILOLOGY rFROM | DATE 
par ea | ae AGE |RACE| SEX |OPERA-| PITAL FOUND A‘ MEDICAL, | Or 
CASE | TIALS | ne : : : ; ae — 
| | | TION BI OPERATION EXAM- | DEATH 
NO. | | - | 1 : ey | 
| | | IN |} FORE INER‘’S 
HOURS! DEAT II RECORDS | 
69763 |W. G..| 36 f M Pe 2 |Shock, tension;|Hemor- | 4/ 1/: 
| | pneumothorax | rhage 
and 


sepsis 


6633 eee J ‘ | Perforation of} Acute 
ileum and sig-| suppu 

| moid colon rative 
| perito- 

nitis 


| spleen, stom 
ach, and dia 
phragm 


66880 IC, R. fe: Laceration of 


69862 |.J. S44 I ( : Perforated| Acute 
| |} stomaeh,| suppu 
spleen, with] rative 
splenectomy perito 
nitis 





74953 |). M. | 3 ap b § |Perforated| Acute 
stomach | suppu- 

rative 
perito- 

nitis 


77695 |P. A.| 36 | C | 3 Laceration of} Acute 
liver; 200 ce.) suppu 
blood rative 


perito 
nitis 
and 


| Sepsis 


\visceration of 
| jejunum and| 
|} omentum; lac | 
| eration of} 
| liver and gall 
bladder; = 750} 
ey a blood:| 
died at close 
of operation 











| 
(Refused — 0 p-| General- 
eration 10} jzed 
hours. ) First | perito- 
operation:| nitis; 
Evisceration of} broneho 
colon and) pneu- 
omentum; lae-! monia 
eration of 
liver 
Second opera 
tion: For hem 
orrhage, lae 
eration of 
mesocolon 
































(refused Op- 
eration 5 


hours) 


256 SURGERY 
TABLE VIITI—ConrT ’p 
TIME | DAYS CAUSE OF 
i BE- IN DEATH 
rid oi FORE | HOS- PATHOLOGY FROM DATE 
RIES| PITAL | INI BR eck pa me nse 
CASE] CASE | TIALS| 4¢2 RACE} SEX |01 08 siisieans FOUND AT MEDICAL OF 
xO WO TION BE- OPERATION ss DEATH 
¥ Pree IN FORE INER’S 
HOURS) DEATH i | RECORDS | 
of} 84133 |A. N.| 30 | C M l 1 |Evisceration of |Shock | 9/29/37 
small intestine| and 
and colon; lac-| hemor- | 
}eration of | rhage 
| mesocolon;| 
|' perforation of} 
eolon: shock 
| 
15 | 81902 |J. L. | 60 & M 2% 6 |Lacerate d |General $/ 3/37 
liver; postop | ized } 
| erative pneu: | perito- 
} monia hy po-| nitis 
| static asth-| with 
matie heart] para- 
| disease lytie 
| ileus, 
| hypo- 
| static; 
’ | pneu- | 
| monia 
14| 80409 [3.M. | 47 | WIM “14 | 1 |Stab wound of |Shoek 2/27/37 
stomach ecolon,| hemor- 
| spleen; evis-| rhage 
ceration of| into 
omentum;]| abdom- | 
splene e-} inal | 
tomy ; 100 @.e. cavity 
of blood 
38 79067 |R. M. | 31 C M 114] 6 Perforated! Acute | 1/ 3/37 
jejunum; no| suppu- 
shock; lacera-| rative 
| tion of mesen-| perito- | 
tery nitis 
| 
79 | 88596 |L. W. | 39 | C M l 3 |Evisceration of] Acute 10Y 7/37 
}; omentum,! suppu 
| colon; shock;]| rative 
perfo r ated] perito 
laseceon 4d-] nitis 
| ing colon 
| 
90953 5% 4 Perforated/Acute 
iz small intestine! suppu- 
and mesen-| rative 
tery: 1,500) perito 
C.C. free nitis 
blood: shock 








64 | 


WRIGHT ET AL.: STAB WOUNDS OF ABDOMEN 
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TABLE VIII—Conr’p 


TIME DAYS CAUSE OF 
HOS BE IN DEATII 
PITAL FORE | THOS- PATHOLOGY PROM DATE 
CASE y SEX OPERA PITAL FOUND AT MEDICAL OF 
‘ TION BE- OPERATION EXAM- DEATII 
atin IN | FORE INER’S 
HOURS DEATH RECORDS 


2 l Shock, post-| Hemo- DJ 107. 


mortem x-ray) peri- 
showed very) cardium 
large pericar- 

dial shadow 


Through - and -| Perito- 
through stab) nitis 
wound of 
liver; perfora 
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small intes 
tines 

180 | 103508 Two perfora Shock 
tions of termi-| and 
nal ileum; perito- 
evisceration of nitis 
omentum; 100 

Cat. blood in 
omentum 

Total number of deaths 

Deaths from peritonitis 

Deaths from hemorrhage 

Combined abdominal and chest lesions 


although we frankly admit the tendeney of most surgeons today is not 


to use drainage. We have seen no harm result from the intelligent 
use of drainage and we are of the opinion that our mortality has been 
lowered as the result of its use. A blood bank makes blood instantly 
available. In the absence of readily available blood, when serious cases 
are admitted to a hospital, immediate intravenous injection of 50 per 
cent glucose followed by normal saline solution as a slow drip is indi- 
cated. 

It is necessary to study and watch the water balance of these patients 
very closely, so that there will be no postoperative dehydration. 

In instances where the knife penetrates the mobile portion of the 
large bowel, such as the transverse colon and sigmoid, it is our prae- 
tice to exteriorize that portion of the Jarge bowel, in an effort to lessen 
the incidence of peritonitis. This we unhesitatingly recommend, as 
shown by the followine case report. 

In Table VIII. the details of the mortality are outlined. The cause 
of death was obtained from the records of the Medical Examiner’s Of- 
fice of New York City, and for this kindness we thank them. 

CASE Report.—No. 14531, admitted Dee. 4, 1937; adult white male was brought 


to the hospital suffering from a self-inflicted wound, and on admission several loops 


of small intestines and omentum were protruding. The laceration of the abdominal 
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TABLE IX 
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parietes was 5 inches in length below the umbilicus on the right side. Four inches 
of the terminal ileum, about 12 inches from the cecum, were completely severed from 
the mesentery and contained three separate incisions. This was excised and a lateral 
anastomosis with a Murphy button was made. The transverse colon was com- 
pletely severed and a double barrel colostomy was made. On Feb. 26, the colostomy 
spur was crushed, and on March 30, the colostomy was closed. The patient went 
home two weeks later in good condition. 


CONCLUSIONS 


1. Immediate surgical investigation of all cases of stab wounds of 
the abdomen and abdominal wall is recommended. 
Spinal anesthesia should not be used in these eases. 
These cases require careful preoperative and postoperative care. 
The use of slow drip blood transfusion in all cases admitted in shock 


is a most helpful procedure until hemorrhage has been controlled. 


Water balance should be maintained by means of continuous intravenous 
glucose or saline drips. 
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SPONTANEOUS HEMATOMA OF THE ABDOMINAL WALL 
J. O. Lis—ensy, M.D., ATmMorE, ALA. 


_ spontaneous hematoma of the abdominal wall was de- 
scribed by Hippocrates and Galen, the condition is of relatively 
infrequent occurrence, and little research has been devoted to it until 
recent years. Many authors have speculated as to its etiology and its 
predisposing causes, but conclusive evidence is still lacking. Full de- 
scriptions of long series of cases serve to clarify these unusual surgical 
conditions. I add three cases to the published record, two such crises 
in a single patient, an occurrence which, from a rather exhaustive search 
of the literature, seems to be unique. 

Maydl,' in 1882, gave us our first comprehensive discussion of spon- 
taneous hematoma of the abdominal wall, reporting fourteen cases; and 
the literature since that time has contained an increasing number of 
articles on the subject, until a considerable number of cases are now 
on record. 

ETIOLOGY 


Cullen and Brédel,? in a most comprehensive study of the rectus 
abdominis muscle, its nerve supply, sheaths and blood vessels, have 
shown the most probable accidents to it which may occur as a result of 
previous disease, or in the presence of unusual strain, when the muscle, 
either partially or in its entirety, is in a state of maximum contraction 
or relaxation, They believe that most cases are due to (1) the greater 
frequency with which hyaline degeneration of muscle fibers follows acute 
infectious diseases in the rectus abdominis than in other muscles of the 
body; (2) the excessive change in length between maximum contraction 
and stretching of the lower rectus; (3) the vulnerability of the veins 
accompanying the inferior epigastric artery; (4) unusual muscular 
exertion; (5) pregnancy; (6) heart disease; and (7) hemorrhagic dis- 
ease. 

Age was considered a strongly predisposing factor by Block,* Me- 
Carty,* Dencks,’? and Krummel,® and most other writers on this subject 
have believed the age of the patient to be an important factor. Quite 
as large a group has considered sudden, severe, muscular strain; the 
sex of the patient; pregnancy; and previous acute, infectious disease, 
equally important in determining a cause for this emergency. It is 
interesting to note that cases are recorded in which there was no un- 
usual sudden or severe muscular action, but in which only moderate 
muscular activity was followed by a hematoma of the abdominal wall. 
The preponderance of evidence, gathered from a study of the literature, 


would indicate, however, that in almost every case there have been pres- 
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ent great muscular strain, advancing age, previous acute infectious dis- 
ease, or pregnancy, either singly or in combination. 


PATHOLOGY 


No distinctive pathologic changes are to be seen in these cases, other 
than those which may be attributed to previous infection or degenera- 
tive changes due to age. Cullen and Brédel? observe: **It seems quite 
clear that Zenker’s degeneration of the recti muscles is a not infrequent 
accompaniment of influenza and influenzal pneumonia and that the 


muscle fibers become so friable that rupture occurs with varying degrees 
of hemorrhage.’ Dencks,”’ in reporting the results of microscopic exami- 
nation of the rectus muscles and the epigastric vessels, stated that 
arteriosclerotic changes which would usually be found in patients of the 
same age were present, but that in none was there unusual pathologic 
change. 

SYMPTOMATOLOGY 

Pain is almost always the primary and most important symptom. It 
is usually sudden and severe, but at times it is mild and may or may 
not increase in intensity. Second, there is always a palpable mass, which 
may vary from one inch to several inches in diameter. The depth of 
the hematoma in the abdominal wall will determine the size of the mass. 
If located between the posterior rectus and the peritoneum, a larger 
proportion will protrude posteriorly, than project anteriorly against the 
skin. Occasionally there will be hemorrhage of sufficient size to produce 
marked prostration, with moderate elevation of temperature and leuco- 
cytosis. Eechymosis is considered a most important symptom, but it was 
not present in any one of my cases. Due to the obscure symptomatology 
and the number of other conditions simulated, the diagnosis is difficult, 
unless one has studied the literature on the subject or has seen other 
cases previously. 

Spontaneous hematoma of the abdominal wall has been mistaken for 
almost every common or uncommon condition of the abdominal cavity 
and its contents. Acute emergencies as well as chronie diseases have 
been suspected, such as acute and chronie appendicitis, ovarian eyst and 
abscess, ectopic pregnancy, intestinal obstruction, acute and chronic 
cholecystitis, acute pancreatitis, perforated gastric and duodenal uleer, 
thrombosis and intussusception, volvulus, degenerating fibroids of the 
uterus,’ caleuli of the kidney, ureter, and bladder, and numerous types 
of malignant and benign growths. 

DIAGNOSIS 

Diagnosis will depend almost completely upon the clinician’s being 
‘‘hematoma conscious,’* for he must think immediately of this condi- 
tion when confronted with a painful mass in the abdomen (abdominal 
wall), of sudden formation, occurring during pregnancy in an older 
woman or in a person who has recently had an acute infectious disease. 
The mass varies in diameter from 1 to 8 inches in the cases reported in 
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the literature, The crisis is often preceded by a sudden violent muscular 
effort, such as sneezing, coughing, or during great muscular activity, as 
in soldiers or acrobats. Robertson* believes the condition may be 
diagnosed by grasping the mass laterally with both hands and attempt- 


ing to draw it away from the abdomen. The fact that the tumor is 


palpable when the rectus muscle is both relaxed and taut is of consider- 
able importance in making a diagnosis. 

Since the hematoma points posteriorly between the rectus muscle and 
the peritoneum, pain from the peritoneal irritation is produced and 
intra-abdominal masses, new growths, and congenital abnormalities must 
be excluded. 

TREATMENT 


Immediate diagnosis and operation for removal of all clotted blood, 
ligation of all ruptured vessels, and suture of the torn muscle constitute 
the undoubted treatment of choice. The advisability of providing for 
drainage will depend on the extent of the hemorrhage and the opinion 
of the individual surgeon. Operative mortality in this condition has 
been very low and prompt surgical attention with supportive treatment, 
when necessary, should yield satisfactory results. 

In the case of a small hematoma causing only mild discomfort, it may 
be permissible to delay operation, as was done in one of my cases; but 
even here the possibility of suppuration is so great that immediate 
operation is advocated by a majority of the surgeons treating this con- 
dition, 

CASE REPORTS 


The reports given here include one case, that of a white housewife, 
57 vears of age, in whom the condition occurred once; and the other, 
a white housewife in whom this emergency occurred first at the age of 
36 years and again at the age of 41 vears. This recurrence is interest- 
ing since no other such instance has been discovered in the literature. 


CASE 1.—A white housewife, 57 vears of age, suffering from a cough of several 
days’ duration, complained of mild soreness in the left upper abdomen which was 
emphasized by coughing. She had been awakened about one hour after retiring 
and had discovered a mass in the upper left rectus at the site of the pain from 
which she had suffered for the previous three or four days. The patient was 5 feet, 
2 inches tall and weighed 185 pounds, with a systolic blood pressure of 158 and 
diastolic pressure of 60, When examined about an hour after the condition was 
first noted, the mass was about 114 inches in diameter. Since it was not very pain- 
ful or tender, it was allowed to remain in situ and was completely absorbed in about 


four weeks. 


CASE 2.—In February, 1935, a white housewife 36 years of age, while walking 
in the street, coughed violently and immediately felt a sharp pain in the lower right 
abdomen. The pain was so severe that she had to be carried to her home in an auto- 
mobile. When examined about two hours later, a mass was discovered in the site 
of an old right rectus incision about one inch below the umbilicus. The mass meas- 
ured about 2 by 3 inches and was very tender, with moderate rigidity in this area. 
Temperature was 99.3°; pulse, 104; blood pressure, 118/78; R.B.C., 5,590,000; 
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hemoglobin, 80 per cent; W.B.C., 8,000; polynuclears, 65 per cent; coagulation time 
was normal, There was no nausea or vomiting and no distention of the abdomen. 
A friend, a professor of surgery in a Southern medical school, was visiting me at 
the time and was asked to examine the patient. A tentative diagnosis of ovarian 
cyst was made. At operation, four days later, a midline incision revealed the pres- 
ence of blood, posterior to the rectus, which had extravasated to the midline. The 
peritoneum was not opened. About six ounces of clotted blood were removed and 
the rectus muscle was sutured. The wound was closed and a Penrose drain was 
inserted through a stab wound over the lower border of the original mass. Recov- 
ery was uneventful. Five years later, lacking one month, the same patient, while 
coughing violently about 4 a.M., felt a similar pain, sudden and severe, in the lower, 
left abdomen. Having seen a similar case since this patient’s original attack and 
having read increasingly numerous discussions of the subject in the medical litera- 
ture, the origin of the mass was recognized at once. It was located in the left 
rectus muscle; formation was sudden following violent coughing. At operation, a 
horizontal incision was made, about two inches in length, just over the mass; the 
clotted blood was evacuated; several bleeding points were ligated; the torn muscle 
was sutured and the incision was closed with a cigarette drain, which was left in 
place for forty-eight hours. The patient left the hospital in four days, following 


warnings to avoid violent coughing in the future, 
SUMMARY 


When subjected to great strain by violent contraction of its upper por- 


tion, pathologic changes in the lower third of the rectus abdominis 


muscle cause tearing of the inferior epigastric artery, due to its vulner- 
able position. 

Pulmonary conditions producing coughs of a violent nature constitute 
one of the most common causes of spontaneous hematoma of the ab- 
dominal wall. 

Other factors of major importance in the etiology of this condition are 
increased age, pregnancy, and violent muscular activity. 

It is possible that further studies in the chemistry of the blood and in 
avitaminosis may throw more light on the cause of such accidents to 
mus¢les and blood vessels. 
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MUSCLE FLAP REPAIR OF PERFORATIONS IN THE LARGER 
ARTERIES OF DOGS 


Ropert M. ISeENBERGER, M.D., WItH THE ASSISTANCE OF M. C. CARROLL, 
Kansas City, KAN. 


(From the Department of Pharmacology, University of Kansas School of Medicine) 


HE MODERN methods of blood vessel surgery originated in 1899, 

when Dorfler’s experiments! demonstrated the value of using fine 
silk, small round needles, and a continuous suture embracing all coats 
of the injured vessel wall. These principles were later incorporated in 
the well-known procedure introduced by Carrel? in 1902.  Watts® also 
used this technique successfully in thirteen circular anastomoses of the 
carotid artery without the development of thrombosis. Microscopic 
examination of the suture lines, twenty-eight to eighty-two days after 
operation, showed gradual restoration of all elements of the arterial wall 
except the inner elastic membrane. 

In 1911, Dorfler’s results were extensively confirmed by Guthrie,* 
who accomplished surgical repair of many different types of experi- 
mental vascular injury. One method described by Guthrie was the 
application of a ‘*pateh.’’ It consisted of a segment of vein wall su- 
tured over the opening in the injured vessel in instances in which 
pateney of the lumen was jeopardized. This complicated and difficult 
procedure was said to be indicated where simple suture might lead to 
constriction of the lumen because portions of the vessel wall were 
actually missing or had to be removed. 

In 1914, Horsley’ reported that rapid hemostatie effects followed the 
application of detached muscle fragments to the cut surface of the 
brain, liver, and other soft tissues. By microscopic examination, he 
observed the presence of blood platelets and fibrin fibrils in the plane 
of contact, within a few minutes, and commented as follows on the 
strength of the fibrinous adhesion formed between the two surfaces: 
‘Such adhesion is necessarily limited by the pressure at which the blood 
is escaping from the bleeding point. By direet experiments on divided 
arteries (including the aorta) in the cat and dog, I found that a muscle 
fragment hemostasis would resist as much as 60 to 80 mm. of mereury 
blood pressure.’ 

Thrombokinesis, adhesiveness, and asepticity were regarded by Hors- 
ley as important properties of muscle fragments in the control of hemor- 
rhage. Horsley compared this thrombokinetie action of detached muscle 
to results first deseribed by Wooldridge® in which the addition of tissue 


juices to blood accelerated its coagulation. Risley’ also observed that 
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muscle fragments readily unite to bleeding surfaces to which they are 
sutured and form a smooth solid sear, serving as ideal hemostatics in 
wounds of parenchymatous organs. Clute’ recently has emphasized the 
value of muscle transplants to the general surgeon for control of oozing 
in the field of operation. He states that troublesome bleeding may be 
readily stopped by the use of either free or viable muscle grafts. 


METHOD 


In our experiments perforations made by incisions into the femoral 


and carotid arteries of normal dogs were closed by means of muscle 
flaps applied to or around the vessels. Vhis procedure is not difficult 
and is well adapted for immediate hemostasis, permanent healing, and 
the preservation of normal patency of the vessel lumen, Tissue juices 
exude from the raw muscle and precipitate fibrin within a few minutes 
along the plane of contact between the living muscle and the wall of the 
injured artery. The fibrin adheres firmly, retracts promptly, and acts 
mechanically to close all minute openings through which blood might 
escape. In five to ten minutes the adhesion formed is sufficiently firm to 
resist arterial pressure. Ordinarily there is little tendency to stasis or 
occluding thrombosis, and the function of the vessel as a blood carrier 
is rapidly restored to normal. 

The following principles of technique are important in successful 
experimental repair of a wounded artery by the application of a muscle 
flap. Immediate hemostasis is accomplished by finger pressure on the 
muscle flap over the wounded area. The freshly denuded muscle, having 
a good pedicle, is applied either directly to the vessel wall, or is wrapped 
in a suitable number of coils around the artery. Good apposition is 
obtained by firm pressure for one minute with the overlying fingers. 
Continued pressure may be necessary for several minutes, usually from 
five to ten, while all crevices through which blood might escape are being 
sealed by precipitation and retraction of fibrin. The finger pressure 
applied at this time should not be sufficient to produce appreciable stasis 
within the vessel. The flow of blood under full force is allowed as soon 
as possible, under control of pressure carefully applied to the artery on 
the cardiae side of the flap. If desired, retaining sutures may be placed 
through the folds of the muscle flap. The preparation is tested by ob- 
literating the pulse toward the heart to see if the pulse disappears simul- 
taneously peripheral to the flap. There is usually no doubt about the 
transmission of blood with full pulsation through the area of repair. 
Preliminary suture of the vessel followed immediately by application 
of a muscle flap may be advisable. This would reduce the foreign sur- 
face exposed to the blood stream and lessen any tendeney to thrombosis 
and traumatic aneurysm, However, sutures frequently induce throm- 
bosis because of serious constriction of the vessel lumen, and they some- 
times fail to hold in the presence of infection of the vessel wall. 
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The method described originated following a series of experiments 
done in 1930, in which we" studied experimental thrombosis in dogs by 
the application of silver nitrate solution to the surface of veins; also 
by injection of small amounts of tissue extract, containing tissue 
fibrinogen, into the lumen of isolated vein sezments. Our results were 


) 


interpreted in accordance with the views of Wooldridge® and Mills? on 
tie functions of tissue fibrinogen in the coagulation of blood; that is, 


the silver nitrate thrombosis was explained by the local production of 


tissue fibrinogen arising from injury and inflammation of the vascular 


endothelium, 

The study of intravascular coagulation was then extended to a field 
of surgery in which thrombosis constitutes a serious problem. From 
1931 to 1934 we assisted Dixon'''* in numerous experiments which 
demonstrated the efficiency of viable muscle for hemostasis. He wanted 
to devise a method of closing the wound after opening the sigmoid 
sinus in thrombophlebitis without leaving an infected foreign body, such 
as a gauze plug, within or upon the vein. Experiments were done to 
determine the utility of viable muscle flaps inserted intravenously or 
applied extravenously in dogs; also, analogous experiments in which 
muscle flaps were introduced into the line of incisions made into the 
liver and spleen, for the purpose of hemostasis. In 1933 we assisted 
Ockerblad'™ in similar experiments involving the kidney and renal vein. 


RESULTS 


Protocols of Experiments, Series 1, Normal Complete Reparr. 

EXPERIMENT 1.—Dec. 18, 1936. 

Operation: A linear incision, + mm. long, was made in the left femoral artery and 
covered by a flap of living muscle held by finger pressure for eight minutes. The flap 
was applied directly to the cut as one would press with the finger to control hemor- 
rhage. When the finger pressure over the muscle flap was released, no bleeding oc- 
curred and there was a strong pulse throughout the artery. The muscle adhered to 
the artery because of precipitation of a film of fibrin. No sutures were used, The 
skin incision was closed. 

Results: On the first, third, and fourth days after operation, a normal pulse could 
be felt in the femoral artery distal to the muscle flap. One year later, on Dee. 14, 
1937, the artery was exposed. It was normal in size with a strong pulse. A small 
amount of partially atrophied and fibrosed muscle remained attached at the point 
of the original incision into the artery (Fig. 1.4). It was difficult to determine where 
the artery had been cut by inspection of the intima (Fig. 1B). Healing was com- 


plete and there was no constriction or dilatation of the lumen. 


EXPERIMENT 2. 

Operation: With aseptic technique, a transverse incision was made halfway 
through the circumference of the right carotid artery, making an opening which 
measured 2 mm. in width and 4.5 mm. in length (Fig. 24). A muscle flap was then 
wrapped in two coils about the artery, and light tension was applied by means of a 
clamp to the free end of the cut muscle (Fig. 2B). Thumb and finger pressure was 


used for six minutes to hold the muscle in close apposition to the cut. Bleeding was 




















i. 


Fig. 1.—A, Lateral view of muscle grown to femoral artery. One-year specimen 
(Segment of vessel opened longitudinally ; mounted between glass rods). B, Intimal 
surface of same artery. No trece of 4 mm, longitudinal perforation. 

















C. 


Fig. 2.—A, Transverse incision one-half circumference of right carotid artery. 
Muscle flap freed distally. B, two-coil wrap of muscle over perforation. No sutures. 
C, One-week specimen of flap grown to normally patent and functioning artery. No 
hemorrhage. 
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completely controlled. Two minutes later, in testing the artery for pulsation, free 
bleeding occurred and pressure was reapplied for a second interval of eighteen 
minutes. No hemorrhage followed and a good pulse could be felt going through the 
preparation. The skin incision was closed. 

Results: On the fifth day after operation, there was drainage from the wound 
with edema of the soft tissues of the neck. One week after operation the vessel was 


exposed and a good pulse could be counted above, through, and below the muscle 


flap. Although the muscle was completely surrounded by about 25 ¢.c. of purulent 


exudate, it was firmly attached to the artery. The specimen containing the injured 











Twelve-power drawing of longitudinal section through specimen shown in Fig. 
2C. Endothelium regenerated and hyperplastic in one week. 

















Fig. 4.—Low-power longitudinal section of specimen shown in Fig. 3. Proliferating 
endothelium over organizing fibrin, on a base of partially hyalinized muscle flap. 
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artery surrounded by muscle was removed (Fig. 2C). The muscle flap had a normal 


color and appearance, Healing to the vessel wall was complete despite the presence 
of wound infection. 

Fig. 3 represents a twelve-power magnification of a longitudinal section through 
the isolated specimen shown in Fig. 2C. The intimal surface of the artery may be 
seen on either side. In the center is a darker depression which constitutes the heal- 
ing wound in the vessel, with a floor of viable muscle. The entire surface shown is 
covered by a thin layer of endothelium, and healing is well advanced without serious 


deformity. 














A. 


Fig. 5.—A, Transverse incision one-half circumference of right carotid artery, 


covered by one wrap of muscle flap. No sutures. B, Healed, normally functioning 
artery ten weeks later. No hemorrhage. Little muscular atrophy. 


Fig. 4 shows a low-power longitudinal section through the shallow crater of the 
healing specimen shown in Fig. 3. The lumen of the vessel is above and the edge of 
the incision into the artery is seen at the left. The defect in the center is undergoing 
repair by organization of fibrin, with infiltration hy mononuclear leucocytes and red 
cells, and is covered by proliferating endothelium. The muscle flap is seen below, 
partially hyalinized and degenerated, with some congestion and mononuclear infiltra- 


tion. There is no evidence of hemorrhage, dilatation, or thrombosis of the vessel. 


EXPERIMENT 5. 
Operation: A transverse incision was made halfway through the cireumference of 


the right carotid artery, making an opening in which the edges separated from 4% 
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to %» of an inch at the widest point. A muscle flap was wrapped in one coil about 
the vessel at the point of the incision and held by finger pressure for seven and one- 
half minutes. (Fig. 54.) The bleeding was entirely controlled. The vessel and the 
overlying muscle, attached by fibrin without sutures, were immediately adjusted in 
the wound and the skin incision was closed. The operation required thirty-five 
minutes. 

Results: Two days after operation, pulsation was normal in the artery at the 
level of the thyroid cartilage. Because of wound infection, the incision was opened 
and considerable pus was found about the muscle flap. The muscle was in good con- 
dition, except for a film of exudate, and was firmly adherent to the artery. Rubber 


drains were inserted into the soft tissues and the skin incision was closed. 

















Fig. 6.—Low-power longitudinal section of healed, four-month specimen from 
experiment 4. Microscopic aneurysm surrounded by hyalinized and _ fibrosed, de- 
generated muscle flap. 


Observations on the third and fourth postoperative days revealed normal pulsation 
in the artery at the thyroid cartilage. Ten weeks after the original operation, the 
artery was exposed (Fig. 5B). It was easily dissected out and removed with the at- 
tached muscle. Healing was complete and the artery was normal in size and color 
with a strong pulsation. The attached muscle had undergone little atrophy and 
fibrosis. 

The result was satisfactory in spite of early wound infection. Section of this 
artery longitudinally showed slight dilatation at the point of repair. The dilatation, 
however, did not seem to constitute a weakness in the vessel wall. It was lined by 
normal endothelium and surrounded by dense muscle. There was no outward evidence 


of bulging or pulsation such as one would see in gross aneurysm. 


EXPERIMENT 4.— 

Operation: The procedure and immediate results were identical with those de- 
scribed in Experiment 3. 

Late Results: Four months after the original operation, the artery was exposed 
and found to be of normal size with a good pulse. The attached muscle presented 
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the normal red color and had undergone only slight atrophic fibrosis. While spong- 
ing blood in the wound, we repeatedly touched a nerve and each time produced a 
twitch in the attached muscle. The specimen of muscle with the enclosed artery was 
removed, and a membranous area about 2 mm. in diameter was found in the arterial 
wall at the point of the original incision. Although the tissue at this point of closure 
of the vessel was quite thin, it withstood pressure from a syringe attached to the 
artery without bulging. 

Fig. 6 shows a low-power longitudinal section of the healed artery and surround- 
ing muscle from Experiment 4. A cleftlike defect about 14 mm. deep is seen forming 
a small aneurysm in the vessel wall. The vessel wall is intact, with smooth muscle 
and elastic tissue, down to the base of the triangular pocket. This is formed by 
hyalin fibrous connective tissue, covered by a layer of endothelial cells lining the 
cavity. Outside and below the pocket, degenerated striated muscle is seen imbedded 
in hyalin fibrous connective tissue. 




















Fig. 7.—Low-power longitudinal section of occluded artery above, with attached 
necrotic muscle fragment below. Muscle flap repair of perforation five days previously, 
followed twenty-four hours later by complete section of pedicle flap. Fatal hemorrhage. 


Series IT, Detached Muscle, Thrombosis and Hemorrhage. 


EXPERIMENT 5.—Jan. 11, 1958. 

Operation: A rectangular opening, 1 mm. wide and 6 mm, long, was made in the 
left carotid artery in an attempt to produce traumatic aneurysm and to study the 
action of devitalized muscle tissue for the control of arterial hemorrhage and repair 
of arterial wounds. A living muscle flap was wrapped in two coils about the opening 
and held by finger pressure for five minutes, after which no hemorrhage occurred 
and pulsations were transmitted through the muscle flap. The skin incision was closed. 

Twenty-four hours later the wound was opened. A good pulse was found in the 
artery distal to the muscle flap. No hemorrhage had occurred. At this time the 
pedicle of the muscle flap was completely severed, leaving only devitalized muscle 
covering the wound in the artery. The incision was closed. 
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Results: Twenty-four hours after the pedicle of the muscle flap was severed, a 
good pulse could be felt in the artery in the neck. Two days afterward, the animal 
bled freely and the skin incision was opened. A very good pulse could be felt in the 
artery, and the pulsations could be seen through the overlying devitalized muscle. In 
fact, it seemed that there was a beginning dilatation of the artery at this point. For 
the purpose of reinforcement, a living muscle flap was prepared and wrapped about 
the devitalized muscle, covering the original incision in the artery. No bleeding oc- 
curred during this procedure. 

Two days later the dog was found dead in the cage after severe hemorrhage. The 
neck incision was opened and clotted blood was excavated from around the muscle 
flap. The specimen was removed. It consisted of the left carotid artery full of 
clotted blood, surrounded by spongy, necrotic, and fibrosed muscle tissue attached to 
the arterial wall. 

Fig. 7 shows a low-power section of the occluded vessel above with the attached 
muscle below. The lumen is filled with red cells, mononuclear and polynuclear 
leucocytes. Fibrin and platelets cannot be definitely identified. There is an acute 
inflammatory reaction in the wall of the artery, with no evidence of a healing proc 
ess in the surrounding tissue. Some areas of perivascular hemorrhage are present in 
the necrotic muscle. 

The devitalized, detached muscle was unable to resist the arterial pressure and 
prevent hemorrhage, although twenty-four hours of healing to the artery were al- 


lowed before the pedicle of the muscle flap was severed. 
DISCUSSION 


In any type of surgical repair of wounded blood vessels, perhaps the 
most important consideration is the possibility of development of an 
occluding thrombosis. Guthrie has demonstrated in the case of simple 
suture that thin deposits of fibrin promptly cover the raw surfaces along 
the suture line. This process is soon followed by resorptive changes and 
the formation of an intimal-like membrane which is comparable to the 
endothelium of a normal blood vessel. In our experiments a similar self- 
limiting local coagulation of fibrin probably forms on the surface of the 
raw muscle flaps facing the wounds in the arteries, but conditions are 
ordinarily not favorable to the development of thrombogenic agglutina- 
tion of platelets, leucocytes, and fibrin. 

In order to interpret the phenomena of fibrin formation in relation 
to surgery of the blood vessels, it is necessary to consider certain phases 
of the physiology of blood coagulation. Tissue juices and blood plate- 
lets were first shown by Wooldridge,® in 1889, to contain a protein- 
phospholipin substance which readily clotted blood in vivo or in vitro. 
He named this substance tissue fibrinogen. It was his idea that blood 
contained one fibrinogen in solution and that the body tissues contained 
a second fibrinogen as a part of the cell protoplasm. Whenever blood 
escaped from the vessels in a wound, these two fibrinogens came together 
and immediate union resulted in the formation of fibrin. 

In 1927, Mills'® reported on the distribution, chemistry, and manner 
of aetion of tissue fibrinogen, His results confirmed and extended the 
opinions first advanced by Wooldridge and are summarized as follows: 

‘*Every cell in the body apparently contains tissue fibrinogen in its 
eytoplasm. The vascular endothelium is very rich in it; and thus it is 
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seen to be present in greatest amounts in those places where it is most 
needed to stop bleeding. Its functions are to shorten the latent period 
and to initiate coagulation; also to favor prompt retraction of the result- 
ing clot. Tissue fibrinogen is effective in minute amounts and is power- 
ful in its action. 

‘*Rapid formation of tissue fibrinogen fibrin is soon followed by the 
liberation of thrombin and the precipitation of thrombin fibrin. The 
latter usually constitutes the bulk of the coagulum produced.”’ 

Recent work by Mellanby'® suggests additional functions of tissue 
fibrinogen in blood coagulation. He refers to tissue fibrinogen as 
thrombokinase and states that it not only converts prothrombin § to 
thrombin, but also neutralizes the action of heparin. According to 


CLOTTING IN WOUNDS 


WOOLDRIDGE 1889 
MILLS 1927 








[TISSUE JUICES AND PLATELETS] 


BLOOD PLASMA 























TISSUE FIBRINOGEN 


CEPHALIN 
~™ 





[PROTHROMBIN] [CEPHALIN] [ANTITHROMBIN] 
7 Pa 
al : 











\ / 
7 
\ ge 
io \ / a 
\ Ba ow 
TISSUE FIBRINOGEN FIBRIN] \ THROMBIN 
\ 
\ 
\ ‘ *. 
‘ 7 “. 
‘ / 
‘ 4 . 
\ 4 tee : 
, # . 
Vv oe 2 a 
THROMBIN FIBRIN METAT HROMBIN 
PROTHROMBIN 
REGENERATED 











Fig. 8.—Precipitation of fibrin initiated by tissue fibrinogen (thrombokinase). 


Mellanby, heparin does not prevent the conversion of prothrombin to 
thrombin, but inactivates the latter enzyme after it has been formed. 
Heparin is not present in appreciable amounts in circulating blood and 
is not responsible for fluidity of the blood in the living body. The blood 
does not clot intravascularly simply because no thrombokinase is avail- 
able to convert prothrombin to the active ferment thrombin. Mellanby 
also suggests that heparin in the tissues serves as a local anticoagulant 
preventing the clotting of blood in the small vessels. The following 
equations represent the main factors involved in extravascular coagula- 
tion: 

Prothrombin + Ca‘ Thrombokinase — Thrombin 

Thrombin Fibrinogen = Fibrin 


In our experiments with intact muscle flaps fibrin deposition was 
limited on the muscle surface in the plane of contact with the moving 
blood stream. Consequently, thrombosis occurred only when stasis was 
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produced by excessive compression of the arterial lumen. It is also 
possible that small amounts of heparin were available and that this 
helped to restrain and localize the coagulating action of thrombokinase 
liberated from the muscle. 

Such a neutralizing action of heparin against the coagulant effect of 
thrombokinase (tissue extract, tissue fibrinogen) was demonstrated 
experimentally by Mason'® in 1924. During the last ten years, Murray 
and Best'’ have showed that purified heparin is nontoxic and that it may 
be useful in lesions where intravascular clotting is a problem. Their 
results suggest that regional or general heparinization might usefully 
supplement muscle flap or suture repair of blood vessels by minimizing 
the danger of thrombosis. It may also be ventured, in turn, that the 
tendency to hemorrhage with the Murray and Best procedure of 
heparinization, where this is indicated after surgery, could be reduced 
by muscle flap reinforcement of suture lines in blood vessels, viscera, and 
other structures. 


SUMMARY 


The complete results of five experiments are reported from a total 
of eleven done on the femoral and carotid arteries of dogs. 

Linear and transverse incisions in the arteries were closed and _ re- 
paired, without the use of sutures, by the application of living muscle 
flaps to the vessel or around the vessel in one or two coils. Healing 
occurred without hemorrhage, thrombosis, or the formation of gross 
aneurysm in five animals (Series I) observed for periods of one week, 
ten weeks, four months, nine months, and one year. These results were 
checked by microscopic¢ section of the healed specimens. 

Three similar experiments (Series I1) in which completely detached 
muscle was applied to the incised arteries promptly resulted in hemor- 
rhage or thrombotic occlusion. 

In three other experiments (Series IIIT) hemorrhage or thrombosis 
occurred beeause of avoidable technical errors in the operative pro- 
cedure. 

Living muscle tissue is well adapted mechanically as a plastic tampon 
for immediate hemostasis. The wound in the artery is then completely 
sealed by rapid precipitation of fibrin between the vessel wall and the 
overlying muscle. This fibrin adheres firmly and retracts into a dense 
film which is adequate to resist the arterial pressure and prevent hemor- 
rhage. 

Fibrin is precipitated between the muscle and artery because of the 
presence of thrombokinase (tissue fibrinogen) in the tissue juices exud- 
ing from the raw muscle. Presumably a thin laver of fibrin is also 
formed on the muscle surface exposed to the blood stream, but with 
proper precautions there is little, if any, tendeney to the inception and 
erowth of an occluding thrombus. Probably within a few hours endo- 
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thelium grows over the fibrin-coated bridge of muscle covering the 
wound, followed by gradual atrophic fibrosis of the partially trans- 
planted muscle tissue. It may also be assumed that the nerve and blood 
supply in the pedicle of the muscle flap aid in resisting the development 
and spread of infection and promote the growth and repair necessary 
for permanent healing. 

We have demonstrated analogous healing and supporting effects of 
living muscle flaps in the repair of an incision into the common bile 
duet; also, to fortify the line of anastomosis against secondary infection 
and separation after resection of a portion of the colon. We have at- 
tempted to produce traumatic aneurysm, at present unsuccessfully, with 
the idea of applying living muscle in coils about the artery to support 
the wall and restore the lumen to normal ealiber. Other applications 
of muscle flaps for surgical repair of visceral lesions and injuries have 
been suggested to us for experimental investigation. 


CONCLUSIONS 


1. Living muscle flaps control hemorrhage mechanically, without the 
aid of sutures, by closing perforations made into the larger arteries of 
dogs and by adhering to the vessel wall until permanent healing can 
take place. 

2. Beeause of the liberation of thrombokinase (tissue fibrinogen) from 
the raw muscle, fibrin is chemically precipitated on all opposing surfaces. 
This promptly and completely seals the perforation against hemorrhage; 
tends to prevent the development and spread of infection; and quickly 
establishes a union which progresses to complete repair and restoration 
of normal function. 

3. Muscle flap hemostasis and repair of vessels and other organs may 
be useful when suturing and ligation are either impractical or inade- 
quate. Such conditions occur because of inaccessibility of the wound, 
and as a result of contamination, infection, unusual strain, or inherent 
weakness in the tissues involved. 
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LINITIS PLASTICA OF THE COLON 


A Case REPORT 


J. R. Jupp, M.D., N. P. Larsen, M.D., anno I. L. Titpen, M.D., 
Hono.uLvu, Hawa 


(From The Queen’s Hospital Laboratory) 


N 1854 William Brinton! described under the term ‘‘linitis plastica”’ 

a remarkable fibrosing disease of the stomach. The stomach was 
deseribed as being diffusely thickened and contracted and the cut sur- 
face recalled the appearance of woven linen, which suggested to Brinton 
the term ‘‘linitis.”’ According to Bland-Sutton,! the thickening of the 
stomach wall ends abruptly at the pylorie ring, where the thin wall 
of the duodenum is in striking contrast to the thick wall of the stom- 
ach. The thickening also may involve the terminal portion of the 
esophagus. He further states that the ‘‘leather bottle stomach’’ is 
due to a cancerous focus in the mucous membrane—probably a chronic 
gastric uleer that has become malignant—and allows the epithelial ele- 
ments to permeate the connective tissue planes of the stomach. Similar 
changes occur in the gall bladder and colon, and this point is illus- 
trated by a diagram of the duodenum and colon, in which the wall of 
the colon is greatly thickened. This latter feature is rare. 

Muir? says: ‘‘Oceasionally it may be difficult to recognize the condi- 
tion as malignant but I have not vet seen a case of diffuse thickening 
of the stomach wall in which carcinoma was not found in some places. 
In this form the growth may occasionally spread to the wall of the 
bowel and mesentery leading to general thickening and fibrosis without 
the presence of recognizable nodules. ’’ 

We have been unable to find any mention of diffuse fibrosis of the 
colon secondary to this fibrosing disease of the stomach in the recent 
literature. 

There is much confusion in regard to the true nature of this condi- 
tion. Boyd*® says: ‘‘The most extreme anaplasia is met with in the 
diffuse form but in spite of the anaplasia, the tumor is not of a high 
gerade malignancy. ... It may be necessary to cut a number of blocks of 
tissue before definite evidence of malignancy can be found. In the 
past, specimens of leather bottle stomach have been thought to be due 
to syphilis, chronic inflammation and other non-malignant conditions.’ 

Stout? says: ‘‘Even this (microscopie section) may not be infallible 
for both Thomson and Graham (1913) and Thalheimer and Wilensky 
(1917) have reported cases in which repeated sections of a stomach 
uleer failed to show any primary cancer which was, however, found in 


the lymph nodes.’’ 


Received for publication, January 28, 1939. 
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Ewing,’ after discussing diffuse scirrhous carcinoma, classifies a sixth 
stomach group as ‘‘sclerosing pyloric and diffuse fibro-carcinoma.’’ Of 
this type he says: *‘Often there is such tremendous fibrous tissue pro- 
liferation that carcinoma cells cannot be found. Hence there is a large 
accumulation in the literature of groups of cases considered benign, as 
‘benign cirrhosis,’ ‘benign hypertrophic pylorie stenosis,’ ‘linitis plas- 
tica.’ . . .’’ Ewing states that the great majority of these cases are 
probably examples of atypical cicatrizing fibrocarcinoma. 

It is evident that opinion is becoming more and more in favor of 
regarding these cases of fibrosis of the stomach as a low grade malig- 
nant process, 

The present case was followed for such a long period of time, was 
seen under so many circumstances, was operated upon months before 
death, and presented such unusual findings at autopsy, that, since it 
seems to illustrate all the points in the controversy on this interesting 
condition, it is deemed worthy of record. Recently Wolfer, of Chicago, 
Tll., and Ochsner, of New Orleans, La., examined the specimens re- 
moved at autopsy and both were impressed by the strangeness of the 
condition, and, in view of its rarity, urged that the case be reported. 


CASE REPORT 


The patient was first seen in 1951, seven years before death. At that time he 
was a thin, poorly nourished Caucasian male, 39 vears of age, who gave a history of 
‘¢stomach trouble’’ for an indefinite period of time. Roentgen studies of the stom- 
ach revealed a slight, irregular deformity of the lesser curvature, but no ulcer 
crater. He was told to attempt correction by diet (a modification of the Phillip 
King Brown diet) and that if this brought no relief, surgery might be indicated. 

Instead of returning, however, when his pain became worse, he resorted to the 
use of soda, taking as much as a teaspoonful every two hours. The pain finally 
became so severe that he was forced to seek relief, and he entered The Queen’s 
Hospital in 1986, 

Examination revealed a thin, emaciated adult with local tenderness in the epi- 
gastrium, but no palpable mass. Heart, blood pressure, kidneys, ete., were in satis 
factory condition, X-ray examination showed a large stomach deformity, involv- 
ing the lesser curvature. Because of his miserable condition, a gastric analysis was 
not done. Surgery was advised and consented to. 

On Nov. 24, 1936, a gastric resection was done by Moynihan II type of opera- 
tion, bringing the jejunum anterior to the colon and anastomosing it to the full cut 
end of the stomach. A jejunostomy was also performed, the tube being placed in 
the jejunum and brought through the great omentum and exteriorly through a stab 
wound below the costal margin. The stomach was very much thickened and a large 
ulcer was present on the lesser curvature. At the time of operation, cancer was sus- 
pected, but a complete gastrectomy was not attempted on account of the patient’s 
emaciated condition. The resection was made high, leaving a small pouch of the 
eardia, and the remaining stomach was apparently healthy, except for the thicken- 
ing. The colon appeared normal and there were no palpable lymph nodes or evi- 
dence of metastatic involvement of other organs, 

The patient made an uneventful recovery, except for a violent diarrhea which 
lasted from the eighth to the twelfth postoperative day. He was fed by the 
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jejunostomy tube for four days with water and Ivy’s pabulum, when fluids by mouth 
were started. The tube was removed on the eighth day. No leakage of intestinal 
contents followed. The wound healed by primary union. At the time of discharge, 
on the eighteenth postoperative day, he was gaining two pounds a day, was relieved 
of all his symptoms, and stated that he was ‘‘ hungry for the first time in four years.’ 

Pathologic Examination.—A large portion of stomach was present which, upon 
opening, presented a large, flat ulcer on the lesser curvature, 6 cm. in diameter and 
2 em. in thickness. The edges were slightly elevated and the rugae missing on the 
mucosal surface. The surrounding stomach wall was thickened but showed no 
definite lesion. Three small lymph nodes were found which grossly were normal 
in appearance. 

The sections taken through this lesion were made up almost entirely of masses 
of fibrous tissue cells. However, careful search, after cutting several blocks of 
tissue, revealed the presence of an occasional large, dark-staining cell, greatly 
compressed by the bundles of fibrous tissue. These were so few in number and so 
atypical that a diagnosis of malignancy was made very guardedly. Dr. W. G. Gil- 
mour, of New Zealand, after reviewing a few of the sections, reported fibrosis and 
no malignancy. Dr. Max Cutler, of Chicago, stated that there was no malignancy 
in the sections examined but that cancer should be strongly suspected. Said Dr. 
James Ewing: ‘‘The stomach section shows very suggestive signs of cancer, atrophic 
type, which results from late diffuse, fibrosing gastric cancer. I find quite a few 
rather large, opaque, granular cells in soft connective tissues and between the mus- 
cle bundles. In some cells there are numerous globules. The character of infiltra- 
tion of the muscle also resembles cancer. However, I cannot find any groups of 
perfectly clear cancer cells and therefore IT am not absolutely certain of the diag- 
nosis.’’ Microscopic examination of the perigastrie lymph nodes showed no evi- 
dence of metastatic involvement. 

Further Course.—Following operation, the patient gained thirty pounds in weight 
and was relieved of all symptoms for ten months. Then his appetite began to fail, 
he began to lose weight, and he started on a gradual downhill course with occa- 
sional attacks of vomiting. In January, 19388, he spent several weeks in a hospital 
in California but became progressively worse and returned to re-enter The Queen’s 
Hospital on March 21, 1938. 

At that time his condition was as follows: There was marked emaciation. There 
was salivation, occasional vomiting, hiccups, abdominal pain, visible peristalsis of 
the colon, great difficulty in moving the bowels, loss of strength, and anemia. X-ray 
studies of the stomach showed free emptying with most of the barium scattered 
through the small intestine in one and one-half hours. The barium enema _ passed 
as far as the splenic flexure but could not be forced beyond this point, and barium 
from the meal given the day before remained in the proximal colon. There was 
apparently a stenosis of the splenic flexure, separating the barium given by meal 
from that given by enema. The proctoscope was passed with difficulty and showed 
a contracted bowel with no ulceration. He was prepared for operation over a 
period of eight days by three blood transfusions and on other days received glucose 
solution intravenously. 

On March 29, 1938, a laparotomy was done which revealed the small pouch of 
stomach in satisfactory condition as to function. The transverse colon was very 
much distended, prolapsed, and bound down by the omentum which was adherent 
to the abdominal wall. <A finger could be passed under the mesentery of the jejunum 
as it crossed the transverse colon, but from here on the left colon showed a remark- 
able condition. From the splenic flexure to the rectum, the large intestine was like 
a straight, hard, thickened tube, about one-third normal size. Roughly, the right 
colon was the size of a clenched fist and the left colon the size of a thumb. No 
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nodules could be found and the liver showed no evidence of metastatic involvement. 
A colostomy was done and a biopsy was taken from the contracted left colon. This 
showed only fibrous tissue with no evidence of carcinoma. 

The patient was considerably relieved by the operation. His pain, vomiting, 
salivation, and hiccups all ceased, but in spite of taking adequate nourishment, he 
continued to grow weaker and more emaciated and became very depressed mentally. 


Two weeks after returning home, he committed suicide by hanging. 
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} Fig. 1.—Diagram showing the fibrosed descending colon. 

: 

Autopsy Report.—The body was that of an emaciated white male of middle age. 
The heart and lungs showed no abnormality. No free fluid was found in the peri- 
toneal cavity. The liver was average in size and, upon sectioning, showed no evi- 
. dence of neoplastic involvement. A small stomach pouch remained which had been 
: anastomosed to a loop of jejunum. The wall of the stomach was diffusely and uni- 
formly thickened, measuring between 1 and 2 em. in thickness. This thickening in- 
volved the terminal portion of the esophagus, but no obstruction was present. The 
. gastroenterostomy stoma was patent. The colon, from the middle of the transverse 
{ to the rectum, was diffusely and uniformly contracted with a very narrow lumen 


and a thick, firm fibrous wall which measured over 0.5 em. in thickness (Fig. 1). 
The greatest diameter was not over 2 cm. and the lumen was very small, 1 or 2 
mm. to 0.5 em. in diameter. The cecum, ascending colon, and hepatic flexure were 
thin-walled and normal in appearance. The small bowel, with the exception of the 
duodenum, showed no pathologic change. The mesentery of the small bowel was 


greatly thickened and the duodenum and pancreas were bound up in a mass of 
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thickened fibrous tissue. The pancreas, upon sectioning, showed no involvement, 
although several lymph nodes 1 cm. in diameter, were found on the surface. The 
adrenals and kidneys were normal in appearance. 

Microscopic examination left no doubt as to the presence of a malignant process, 
although the fibrosis picture was still dominant. Nests of large mucus-containing 
cells were found in the peripancreatic lymph nodes (Fig. 2), although these showed 
no gross evidence of metastasis. Sections taken from the terminal portion of the 
esophagus, the stomach, and the thickened mesentery, all showed dense fibrous tis- 
sue, with an occasional group of compressed, dark-staining cells, obviously of epi- 
thelial origin. Fig. 3 depicts the tremendous thickening of the wall of the de- 
secending colon and the greatly narrowed lumen. In some blocks no trace of car- 
cinoma could be found; in others, nests of unmistakable carcinoma cells were pres- 
ent, most numerous on the serosal surface or just beneath, but also found in the 


submucosa and fibrosed muscle laver (Fig. 4). 

















Fig. 4.—Photomicrograph, high power, showing a nest of carcinoma cells in the wall 
of the descending colon. 


DISCUSSION 


If we could conceive of a flow of molasses beginning at the gastro- 
jejunal attachment and issuing over the whole left posterior peritoneal 
wall, carelessly spilling around the common duct, the mesentery, and 
the surface of the posterior wall, it would give us a better idea of the 
picture seen at autopsy. The abrupt transition at the middle of the 
transverse colon, between normal and contracted bowel, suggests that 
the flow involved the bowel at this point, causing the obstruction, and 
then turned to the left, involving the whole of the descending colon and 
sigmoid, even to and involving the rectal wall. This fibrosing process 
extended over the whole area, as if the molasses had spread where it 
could. Wherever sections were taken, from the remnant of stomach, 
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from the mesentery, from the posterior peritoneal wall, from the trans- 
verse and descending colon, from the sigmoid, the process was the same 
—an extreme process of fibrous tissue formation with occasional groups 
and clumps of large, dark, malignant cells. Because of this, we feel 
that the term ‘‘malignant fibrosis’’ would be a better designation for 
this process than the various terms used at present. 

The history in this case strongly suggests that the disease began as a 
benign ulcer. Certainly the symptoms were definite enough to produce 
a striking picture of stomach disease over a period of seven years. In 
most cases the early symptoms are few and frequently the lesion cannot 
be demonstrated by x-ray. The clinical picture is that of a very chronic 
disease of the stomach. The fibrosing process possibly may be regarded 
as nature’s way of defending the body from the inroad of malignant 
cells. We are inclined to feel, since the fibrosing process is so slow, is 
so without definite demarcation, and the symptoms come so late, that 
at present no form of therapy offers much hope for recovery. 

It is amazing that such a thin-walled, pliable structure as the colon 
could have been converted into such a small, thick-walled, rigid tube. 
Certainly the malignant cells must have grown very slowly and must 
have possessed tremendous potentialities for connective tissue stimula- 
tion. Their appearance suggests that they must often have been choked 
off and killed by the excessive fibrous tissue growth which they produced. 

This condition should be clearly differentiated from other forms of 
gastric malignancy in which the duration of life is very seldom more 
than two years from the beginning of symptoms. We strongly suggest 


‘ 


the term ‘‘malignant fibrosis,’’ since not infrequently the pathologist, 
from sections removed at surgery, is unable to find sufficient cellular 
evidence to make a clear-cut diagnosis of gastric malignancy. To popu- 
larize the term ‘‘malignant fibrosis’’ may save the clinician and surgeon 
from too optimistic an outlook when the microscope reveals only a mass 
of fibrous cells. From the study of this case, Ewing’s contention seems 
justifiable; i.e., that cases of ‘‘ leather bottle stomach,’’ ‘‘g astrie fibrosis,’’ 
‘‘linitis plastiea,’’ and ‘‘gastric cirrhosis’’ are probably always malig- 
nant. The confusion arises from the extreme chronicity and the diffi- 
culty of finding definitely malignant areas. All of these points, we be- 
lieve, are well illustrated by the present case. This patient continued 
working for years. Excellent pathologists pronounced the first lesion 
removed ‘‘nonmalignant.’” The roentgenologist failed to find definite 
x-ray evidence of malignancy. Following surgery, in spite of the ex- 
tensive process within, the patient’s condition picked up dramatically. 
Without an autopsy, the case well could have been considered ‘‘non- 
malignant.’’ We believe much of the present confusion has occurred 
because cases have been reported before complete and final evidence 


was obtained. 


ch este lhc 








pecans ciate ont 


JUDD ET AL.: LINITIS PLASTICA OF THE COLON 285 


SUMMARY 


1. A ease of linitis plastica, with diffuse involvement of the descend- 
ing colon, is presented with report of autopsy. 

2. The term ‘‘malignant fibrosis’’ is suggested for this condition as 
being a more appropriate designation than the ones now in use and 
as being less apt to lead the surgeon to a false sense of optimism when 


the microscope reveals only fibrous tissue. 
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Editorial 





Minor Surgery Is Taboo 


N THE second issue of SurGeRY (February, 1937) the writer pub- 

lished an editorial entitled **What Is Minor Surgery?’’ The gist of 
the editorial was that there could be no valid reason for the existence 
of the term minor surgery ; that it was unfair to restrict the word minor 
to surgical practice when it was not applied to other branches of 
medicine; that no clear distinetion could be made between major and 
minor surgery; that the latter term was useless and misleading and 
should be discarded. It was suggested that the following is the only 
possible definition: Minor surgery is that part of surgical practice which 
is done by the minor surgeon. And further, the more ‘‘minor’’ the 
surgeon, the more ‘‘major’’ the operation will become before he is 
through with it. 

Reprints of this editorial were sent to the leading teachers of surgery 
in the United States, accompanied by the following letter: 

‘*It seems to me that we who teach surgery to medical students should 
unite in an effort to eliminate the term ‘minor surgery’ from our nomen- 
clature. It is a useless, dangerous term, liable at some time in the 
intern’s career, or even while he is engaged in private practice, to en- 
danger the life of a patient by thinking that any condition requiring 
surgical treatment can be regarded as ‘minor.’ You know, and so do J, 
that such a designation is unsound. It belittles the art of surgery and 
gives the student an erroneous conception of its practice. We should 
not stand by and allow such terminology to be used in our writing and 
teaching. I should be glad to have your reaction to this proposal.’’ 

More than 100 replies were received. They were surprisingly unan- 
imous in the affirmative, only one dissenting opinion being expressed, 
that of a noted urologist. Quoted excerpts from these replies with names 
attached formed the basis of a paper, ‘‘The Banishment of Minor Sur- 
gery,’’ which was published in The Journal of the Association of the 
American Medical Colleges in July, 1938. Several teachers had already 
removed the name ‘‘minor surgery’’ from their departments; others 
declared their intention to eliminate it from their curricula in the future 
and all, with the one exception noted, agreed that such a distinetion 
should be excluded forever from our medical schools. 

This much, by way of explanation and apology for another appeal to 
the teachers of surgery in this country to join in the effort to get rid 
of a term, which, to say the least, is unnecessary and which tends, not 
to the advancement of instruction in surgery, but to the confusion of 
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it. Moreover, through the precepts and examples of our surgical leaders, 
there may trickle down to the great mass of surgeons in America the 
thought that surgery should be of the same high type wherever it is 
needed ; that none of it is minor and that all of it is surgery. Even the 
general practitioner who does surgery should realize his limitations, but 
he must understand that when he operates he is performing surgery, not 
minor surgery. 

Let it be understood that no objection is offered to the inclusion of, 
and emphasis upon, such courses in surgery as are now taught to second- 
and third-year students. These subjects are but preliminary to later 
instruction in surgery as a whole, and they should deal with the essential 
knowledge upon which all surgery depends. Titles for such courses 
might well be ‘‘Prineiples of Surgery,’’ ‘‘Introduction to Surgery,’’ or 
“The Elements of Surgery,’ ete., all implying thorough groundwork 
in the fundamentals upon which all surgery rests. To refer to these 
courses as ‘‘minor surgery’’ is to under-rate their importance and to 
debase their purpose. Our objection, then, is not directed to matter or 
method of instruction, but to the use of a term to misrepresent a vital 
part in our teaching and our practice. 

The crusade is on. Let those who abhor the sin of inaccuracy, who be- 
lieve that words are mighty things for help or hindrance, who know that 
it is just as easy to be right as to be wrong, and far more becoming, 
unite in an attempt to keep out of our already muddled medical termi- 
nology this fruitless expression ‘‘minor surgery.’’ On the contrary, let 
those who are content in their enjoyment of ‘‘standpatism,’’ who think 
that mere terms make no difference, who yet believe distinctions between 
the grades of surgery can be made, let those classify themselves accord- 
ingly and say whether they are minor surgeons, major surgeons, perhaps 
supreme surgeons, or just surgeons. After all, the difference between a 
minor and a major operation may depend entirely upon the one who 


performs it. 


—THlIubert A. Royster, M.D. 
Raleigh, N. C. 
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THE ESSENTIAL NATURE OF NONSPECIFIC GRANULOMA- 
TOUS LESIONS OF THE GASTROINTESTINAL TRACT 


ABRAHAM ©, WILENSKy, M.D., New York, N. Y. 


N THIS communication attention is being concentrated upon a group 

of intestinal inflammatory lesions to which Moscheowitz and I'*? had 
‘alled attention in 1923 and in 1927 and which we had, in want of a 
better name, designated as nonspecific granulomas of the intestine. 
Since the publication of these reports, a pronounced and continuing 
interest in this disease has followed so that a review of the knowledge 
accumulated in the last fifteen vears by myself and many other observers 
seems to be in order. 

The group of heterogenous intestinal benign lesions—colitis, inflamma- 
tory lesions, diverticulitis, nonspecific granulomas, ete-—show a certain 
amount of overlapping in their biologic and pathologic manifestations. 
In the last group of nonspecific granulomas, considerable confusion has 
been unnecessarily created by various attempts which have unwisely 
and prematurely been made to segregate various subgroups as somewhat 
independent clinical entities mostly upon an anatomic situational basis 
instead of upon the firm foundation of pathologic change. 

It seems best, at the very outset, to define the class of cases which 
we (Wilensky and Moscheowitz'*?) had originally differentiated out from 
the group of seemingly related lesions and had designated as nonspecific* 
granulomas and to which this review and discussion are limited. Since 
our first communication, the lesion has been discussed under a wide 
variety of terminologies and for purposes of clarity these are recapitu- 
lated here in order to avoid any confusion which might arise because 
of the multiplicity of names which various observers have employed. 

The terms ‘‘inflammatory tumor,’’ ‘‘nonspecific inflammatory 
tumor,’’ ‘‘infective granuloma’’ (Mock'®®), ‘‘benign granuloma,’’ 


‘‘terminal ileitis,’’ ‘‘sclerosing ileitis,’’ ‘‘chronie interstitial enteritis’’ 
(Dalziel**), ‘‘nonspecific granuloma’’ (Wilensky and Moschcowitz!”), 
‘‘ehronie cieatrizing enteritis’? (Harris, Bell, and Brunn‘‘), ‘‘ regional 
ileitis’’ (Crohn, Ginzburg, and Oppenheimer,** Brown, Bargen, and 
Weber**), ‘‘hypertrophic ulcerative stenosis of the terminal ileum,’’ 
‘“‘loealized hypertrophic colitis’? (Ginzburg and Oppenheimer’), ‘‘ileo- 


Received for publication, February 20, 1939. 

*The term nonspecific should be considered to convey the idea that the lesion is a 
nonspecific one only because its etiologic cause is still obscure and has not yet 
been definitely established and accepted by all. 
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colitis uleerosa chroniea’’ (Rosenblate, Goldsmith, and Strauss'*’), 
“entzundlich-fribrose Darmstriktur’’ (Rotter,!*’ Kocher®’), ‘‘pseudo- 
cancer’ (Le Dentu’’), ‘‘chronie ulcerative enteritis’? (Corr and 
Boeck*’), ‘‘inflammatory fibrous large intestine strictures’’ (Rotter,!*% 
Koch*’), all have reference to the same underlying and essential patho- 
logie condition. This list does not inelude the various terminologies 
used when the condition is confounded with similar lesions arising in 
association with colitis, diverticulitis, ete. 

By all accounts, at the present writing, the term most in favor seems 
to be nonspecific granuloma; this is possibly the best for the present 
because the term does not assume too much, indicates the nonspecificity 
of the lesion, and determines the lesion as an inflammatory, and not as 
a neoplastic phenomenon. 

Characteristics of Nonspecific Granulomatous Lesions of the Alimen- 
tary Canal.—The characteristics of nonspecific granuloma of the alimen- 
tary tract are best described by a recapitulation of its pathology and 
clinical manifestations. 

Pathology—The abundant observations reported in the literature 
since our (Wilensky and Moschcowitz!!* 1%) original reports in 1923 
and 1927 have added no perceptible increase to our knowledge of the 
anatomie picture of these granulomatous lesions. The lesion most com- 
monly involves various part of the intestinal tract, and the site most 
frequently involved is the neighborhood of the ileocolic junction. The 
bowel wall is infiltrated, thickened, ‘‘rubbery,’’ and rigid; and the 
normal contour is lost. The infiltration may be more prominent on the 
free or on the mesenteric side, or it may surround the bowel entirely ; 
and, in any instance, the lumen is narrowed. Abundant adhesions may 
or may not be present. Several coils of intestine may be connected by 
perforations; or the perforation may be part of a fistulous tract com- 
municating with the skin, or the bladder. Walled-off abscesses may be 
present, either in the intraperitoneal space or in the retroperitoneal 
tissues. In one case of my own there was a diffuse seropurulent intra- 
peritoneal exudate. 

In comparatively fresh cases, the lymph channels seem to be engaged 
in the general inflammatory reaction. The appropriate lymph glands are 
often swollen and enlarged and are the seat of an acute adenitis. That a 
lymphangitis of some kind is present seems to be doubtless. 

Grossly and microscopically, the specimens show various degrees of 
acute, subacute, and chronic inflammatory change throughout the wall of 
the intestine, particularly in the mucosa, where there is also marked 
destruction of an irregular type. In some instances the entire mucosa 
is gone; at other times only the surface epithelium is destroyed. Rarely, 
in very old cases, there is a tendency to polypoid formations. In the 
terminal ileum cases the Peyer’s patches are not prominent or visible. 
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Microscopically, the granuloma reveals a mass of chronic granula- 
tion tissue in which the chief elements are mononuclear cells and 
Ivmphoid cells. Other areas are densely infiltrated with polymorphonu- 
clear leucocytes. The picture may vary from fibroblastic and lymphoid 
tissue surrounding areas of necrosis to well-defined connective tissue 
stroma with developing blood vessels. Abundant areas of vascular 
organizing fibrous tissue and older more mature sear tissue testify to 
the ineffectual reparative effort which seems constantly to go hand in 
hand with the destructive process; this tissue forms the major part of 
the thickening and accounts for the secondary stenosis of the bowel wall 
and lumen. 

Lymphadenoid tissue is much less in amount and in a case of any 
duration it seems to have disappeared entirely. Solitary and aggre- 
gated lymphadenoid follicles are broken up, or in process of destruction 
or have disappeared entirely. In the terminal ileum the same effects are 
noted in Pever’s patches. 

The presence of giant cells is a common finding. All observers agree 
they are due to the presence of particles of nonabsorbable vegetable mat- 
ter which have become incorporated within the lesion as a result of 
deep ulceration and are encapsulated within the healing sear tissues. 
They were found by Antopol in the serous and subserous layers of the 
bowel, as well as within the submucosa, and the indication seems to 
be that they traverse the bowel wall through the lymphatic channels. 
The picture resembles an irritative process which contributes in pro- 
ducing the marked hyperplastic fibrosis seen in the sections. The con- 
fusion of these nonspecific lesions with tuberculosis is mostly due to the 
presence of these giant cells plus the appearance on the serosa of small 
elevations, discretely placed, simulating tubercles; and this is probably 
responsible for the classification of a great many of the cases in previous 
reports as instances of tuberculosis. 

A multiecentrie origin of these lesions has been deseribed. 

In the case reported by Dudley and Miseall,*® a 37-year-old female 
was operated upon three times for gastric symptoms of the retention 
type with prompt recurrences of symptoms. ‘Pathologie examination 
of the tissue removed from the jejunum at the first operation showed a 
stenosing lemon-sized tumor of the jejunum. It was interpreted as 
a chronic, productive inflammatory tissue. The mucosa was slightly 
uleerated and the tumor showed a marked amount of fibrosis with in- 
filtration with lymphoid cells. Some giant cells were also present.’’ 

The post-mortem examination showed the presence of two other similar 
tumors, one in the duodenum and one low down in the jejunum. 

Symptomatology.—The symptomatology of nonspecific granuloma is 
intimately associated with its morphologic characteristics : 

1. The stage of acute, subacute, or chronic enteritis or colitis, with 
recrudescences of the latter frequently including bloody diarrhea, ete. 
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If the lesion is situated in the right iliae fossa, the symptoms commonly 
reproduce those of an acute, subacute, or chronic appendicitis; if in the 
left ihae fossa, those of an acute diverticulitis with or without per- 
foration. 

2. In many postoperative cases (e.¢., appendicectomy ) the picture is 
more or less dominated by the presence of an intestinal fistula. Nowa- 
days the nature of the lesion is commonly correctly suspected and 
proved at secondary operations. 

3. In a very large proportion of the cases the clinical picture is 
chiefly one associated with an incomplete or almost complete intestinal 
obstruction; many of these are suspected stronely of being caused by a 
neoplasm; and many of these suspicions are apparently but incorrectly 
substantiated by roentgenologie findings. 

4. In a few, the essential symptom is the presence of an intra-ab- 
dominal mass. These, also, are commonly suspected of being neoplastic 
in nature and, again, the picture is commonly similarly substantiated by 
roentgenologie evidence. 

Commonly there is a mixture of symptoms and objective findings 
either at the same time or at various times. In a few, the ¢linieal find- 
ings at one time or another inelude all of the above. 

These are the groups of clinical phenomena upon which all symp- 
tomatologies are built. Very often complicating factors add their own 
peculiar manifestations to the preceding; these include massive hemor- 
rhages leading to various degrees of microcytic anemia, free or walled- 
off perforations, strictures (intestinal obstruction), fistulas, and inflam- 
matory masses (exudate, suppuration, adhesions, ete.). Not so well known 
general manifestations are usually due to associated forms of colitis and 
include general bacterial infections (ineludine endocarditis), arthritis, 
neuritis, ulcerations of the skin and mucous membranes, dermatoses, eve 
lesions and, in very sick patients, parotitis. The Mayos have described 
a number of cases of malignant degeneration of these granulomatous 
lesions. 

In old eases the factors of anemia, loss of weight and streneth, and 
general debilitation add their quota to the clinical picture. 

Corroboratory roentgenologic evidence is always sought for, is prac- 
tically always found, and is sometimes misleading. When the intestinal 
lesions are those of an enteritis or colitis and occupy relatively long seg- 
ments of bowel, the roentgenographie visualizations show long segments 
of narrowing, shortening, rigidity, and lack of the usual markings in 
the pattern of mucosal relief. When the intestinal lesion is relatively 
short and the elinical picture is that of an obstruction, the mimicry to 
the usually found visualizations of a neoplastic lesion is marked and 
‘auses errors in diagnosis. 
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Other laboratory (bacteriologic, immunologic, ete.) evidence is not 
positive enough at the present writing to be of sufficient diagnostic im- 
portance. 

Enumeration of all of the individual signs and symptoms of non- 
specific granuloma of the alimentary tract would entail a more or less 
exhaustive description of all intra-abdominal diagnosis. The multiplicity 
and diversity of the individual symptoms preclude any high degree of 
accuracy so that the consequent high percentage of error makes it im- 
portant and essential for the operator in any individual instance to be 
able to diagnose correctly the lesion and to differentiate it from simu- 
lating carcinomas and other lesions. 





OF GRANULOMATOUS LESIONS 





ANALYSIS OF AVAILABLE KNOWLEDGE 
Historical.—The earliest 
period when pathology was not as securely supported upon the associ- 


references to this lesion were made in the 


ated sciences and they must therefore be accepted with reservations. 
The case described by John Abercrombie’ in 1828 should be so con- 
sidered. The principal lesion with which nonspecific granuloma was 
confounded was tuberculosis. Undoubtedly many lesions unassociated 
with the intestinal wall but interpreted as being of intestinal origin 
were included because of contiguity of structure. It is only in the last 
fifteen years that more accurate segregation of the case has been pos- 
sible. 

The earliest reference seems to be that of Virechow'® in 1853. He de- 
scribed single or multiple indurative, apparently inflammatory, masses 
in the region of the appendix and the various divisions of the large gut 
which in some of the cases were associated with stenotic manifestations. 
mind 
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It is not clear why these lesions were associated in Virchow’s!’ 
with forms of chronic peritonitis. Korte and Salzer®® each made short 
references to similar cases. 

Around the turn of the century, references were made to this ill- 
defined group of inflammatory ‘‘tumors’’ by Arnsperger® and others and 
it began to be understood that the lesion might be due to, or might aec- 
company, a number of other etiologic factors. The experiences of 
Rotter'®* and Koch*® were especially important in contributing to this 
uncertainty and the latter invented the term ‘‘inflammatory fibrous 
large intestine strictures’’ to indicate the group. Nevertheless, in 1909 
Gangitano” relapsed into the previous confusion between these and true 
neoplastic tumors of the large gut. 

In 1906 Moynihan''® described six cases in which he demonstrated in- 
flammatory tumors in the large intestine during operation in patients 
in whom before exploration he had confidently expected to find malig- 
nancies. He differentiated these tumors from tuberculosis, thought that 
these inflammatory tumors were possibly more frequent than anyone 
had supposed up to that time, and gave an accurate description of the 
pathology and of the possible local complications. It was not possible 
for Moynihan''® to offer any etiologic explanation. 
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In 1908 Mayo-Robson'’* clearly separated eleven cases of **tumors’’ 
of the alimentary canal, occurring in the esophagus, stomach, small in- 
testine, cecum, and the various divisions of the large gut extending 
down to the rectum, from cases of specific inflammation and from malig- 
naney. His experience tallies with that of the present day: the surprise 
at finding an inflammatory tumor instead of a neoplasm; the frequent 
unexpected and astonishing results which followed side-tracking opera- 
tions in apparently inoperable neoplastic disease; and, because of this, 
he advised exploration even in seemingly impossible cases. 

In 1909, Braun?? added three cases of his own to the previous ex- 
perience; in these cases the lesions were situated in the splenic¢ flexure. 
One of these was operated upon and a recurrence followed an unsuccess- 
ful or incomplete operation; in the other two there was a spontaneous 
disappearance of the ‘‘inflammatory tumors.’’ His deseription of the 
disease confirmed those previously made in Germany, England, and 
I‘rance. I feel quite sure, however, that more than one inflammatory 
intestinal lesion is confounded in these reports, not the least of which 
are various forms of intestinal diverticulitis. 

Up to 1917 case reports continued to appear sporadically: Giffin’s®® 
and MeGrath’s'’ cases should be exeluded because they were cases 
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of diverticulitis. Lee’s** case demonstrated the possibility of per- 
foration and abscess formation. 

In 1920 Tietze’** reviewed all of the preceding experiences and de- 
scribed additional eases of his own. His own experience indicated 
to him that in uncomplicated form these inflammatory tumors involved 
mainly the large intestine, and that they led to the formation of extraor- 
dinary adhesions between the eut and the neighboring organs and 
tissues. However, he recognized fully that these lesions involved other 
parts of the alimentary canal; but he saw the lesions in the great ma- 
jority of the cases in the neighborhood of the peritoneum and even 
thought that the infiltration might originate in the latter structure. He 
referred to other similar lesions in other situations to which we shall 
refer subsequently. In listing his experiences he divided the eases into 
eroups dealing with (1) traumatism and foreign bodies; (2) inflam- 
matory tumors proceeding from the appendix and cecum; (3) inflam- 
matory large intestinal thickening associated with colitis and pericolitis ; 
(4) acute and chronic forms of sigmoiditis; (5) dysentery and colitis 
uleerosa; (6) diverticulitis; (7) lesions originating in the female pelvic 
organs; and (8) a group of obscure, not etiologically defined eases. In 
discussing the etiology of these inflammatory conditions. Tietze’? im- 
plicates intestinal wall phlegmon, trauma, vascular disturbances, and 
foreign bodies; and he discusses primary typhlitis, the various forms of 
colitis, pericolitis and dysentery, and diverticulitis. 

In 1923, Moseheowitz and Wilensky'® reported 4 cases in which the 
lesion was situated in the large intestine. In 1927, Wilensky and 
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Moseheowitz'® reported additional cases with the lesion in the small 
intestine. These two papers brought the attention of the profession, 
in this country especially, to this peculiar lesion and since then all sorts 
of cases occurring in all parts of the alimentary canal have been re- 
ported in the literature. These include the reports of Barron,'®’ Mock,'°® 
Erdmann and Burt,’ Crohn, Ginzburg, and Oppenheimer,** Harris, 
Bell, and Brunn,’t Homans and Haas,** Jones and Ejisenbereg,** Golob,*° 
Coffen,*’ Dudley and Miseall,*® Koster, Kasman and Sheinfeld,** ete. 
Most of these papers are purely clinieal. 

In elucidating the pathogenesis and biologic characteristies of this 
disease, Crohn, Ginzburg, and Oppenheimer*’ separated out the clinical 
group which occur in the terminal part of the small intestine and 
attempted to segregate them as a distinct disease under the term 
regional ileitis Since their report, however, many observers, includ- 
ing some others in the Mt. Sinai group, have commented upon the 
inaccuracy of this hypothesis, have reported numerous cases occurring 
in other parts of the alimentary canal, and have grouped all of them 
under and in one eategory. Fortunately, this misconception appears 
now to have been checked. 

Mock’s'®’ report included the hypothesis that the condition was initiated 
by trauma and was associated with a diminished vascular supply ; sub- 
sequently a necrotizing process progresses equally with a reparative 
process until the tumorlike mass is formed. While, undoubtedly, these 
phenomena are apparent in the pathologic picture, it seems more ac- 
curate to say that they are parts of a larger process of which they are 
by no means the cause. 

Erdmann and Burt’’ believed that unidentified toxins in the intestinal 
tract might initiate the lesion when in contact with a traumatized mu- 
cosa. Razzoboni suggested a virus infection. Both of these suggestions 
need verification. 

The reports of Dudley and Miseall*® and of Koster, Kasman, and 
Sheinfeld®* indicate strongly the wide distribution of nonspecifie granu- 
lomas throughout the alimentary tract. Examples are quoted from the 
literature in which the lesion has occurred even in the esophagus and 
the rectum as well as in all other anatomie divisions. 

The cases reported by Koster, Kasman, and Sheinfeld®* should be 
taken with some reservations. Twelve of his seventeen cases had _his- 
tories which extended from two to six days; another case had symptoms 
for two weeks. The pathologie pictures described include ‘‘slightly in- 


‘ 


jected appendix,’’ ‘‘slight injection and thickening of the ileum,’’ ‘‘en- 
larged mesenteric glands,’’ and ‘‘oedematous mesentery.’’ All of these 
vases need considerable follow-up and other observations before they 
ean be finally accepted as cases of nonspecific granuloma. 
Frequency.—The number of case reports which have accumulated in 
the literature vear by year seems to show a progressive increase only 
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because observers are alive to the subject and because it appears that 
the disease is not a rare one. Many cases reported in the literature 
under a variety of other nomenclatures probably add to the total 
number of cases and to the frequency with which the disease affects 
individuals. According to Clark, between 500 and 600 cases already 
have been reported in the literature and the number of unreported eases 
surely must be very much larger. 

Racial and Vocational Distribution—Cases occur under all sorts of 
circumstances in all classes of people; in rich and in poor people; in 
the leisured class and in those who are actively engaged in various occu- 
pations; in various parts of the world; in white people and in the col- 
ored; in members of various religious denominations or sects. Ap- 
parently the disease is widespread in every sense. 

Epidemiology.*—The lesion is always an isolated occurrence. It never 
occurs in epidemic form and it never is communicated to anyone in the 
same ward, family, or ethnologic, vocational or other group. Felsen®*! 
has reported an incidence of approximately 10 per cent after a lo- 
calized outbreak of dysentery, in which subsequently evidence occurred 
demonstrable by sigmoidoscopie, roentgenologic, operative, or post- 
mortem methods of intestinal lesions. That these cases were true cases of 
nonspecific granuloma was not always established beyond all doubt ex- 
cept in three cases; the inference, however, was given (see discussion on 
dysentery, page 303). There is, however, no corroboratory evidence else- 
where. 

Age.—Nonspecifie granuloma of the alimentary tract occurs at all 
ages and periods of life. The yvoungest case reported (Koster®*) was 
seven years old; the oldest cases were in the sixth decade of life (quoted 
by Koster and co-workers’). In 96 cases reported in the literature 
(Homans and Haas,*® Koster and co-workers,°* Mixter,'°® ete.), the age 


incidence is as follows: 


Under 10 years 7 cases 
11 to 20 years 15 vears 
21 to 30 years 28 cases 
31 to 40 vears 22 cases 
41 to 50 years 13 cases 
51 to 60 years 6 cases 
61 to 70 years D cases 


*New York City statistics for 1935 and 1936 subdivide the cases of intestinal 
disease as follows: 


1935 | 1936 
_Males_ | Females | Total Males | Females | Total _ 
Amoebie dysentery | 3 3 6 1 1 
Bacillary | 10 9 19 11 6 17 
Unspecified 3 | 3 . 
Other diseases ; 18 43 9] 68 65 133 
Total 10,768 34,289 75,057 $2,289 35,349 77,658 


Granulomatous lesions are not listed separately. 
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A majority of the cases occur in the age-period in which acute ap- 
pendicitis and mesenteric adenitis are prevalent. This will be referred 
to again subsequently in this communication. 

Sex.—The sex incidence varies with different observers. Mixter,'’* 
of Boston, and the Mt. Sinai group (New York) report an incidence 
twice as great in male patients as in female patients. On the other 
hand, in the 62 cases collected from the literature by Koster®? and 
others, there were 33 males and 29 female subjects. I do not believe that 
any kind of importance can be assigned to either group of statisties 
because there are too many outside environmental, racial, and other in- 
fluences which might make differences, as is demonstrated in the two 
tabulations quoted. There has been no marked difference in the cases 
which have come under my own observation. 

Bacteriology—AlImost all of the workers in this problem have at- 
tempted to find evidences of the essential bacteriologic cause, but up to 
the present time none has been acceptable to all observers. The usual 
pyogenic organisms are definitely excluded. The usual bacteriologic 
content of the bowel is found in so many normal and abnormal cireun- 
stances that it can also definitely be exeluded. Because of certain 
similarities to the lvmphogranulomatous type of lesion, studies (Fret 
tests) have been undertaken along this line by Koster** and others, but 
the tests all vielded negative results. 


26 


There are references in the literature (Christopher,*® ete.) to the as- 
sociation of this lesion with amoebic colitis. This association is a rare 
one, so that it seems definite that amoebae alone are not responsible for 
the lesion under discussion. 

There is a good deal of difference of opinion as regards the role of 
infection by the dysentery group of organisms. TF elsen®! (see below) 
is the chief, if not the only, proponent of this theory, supporting his 
viewpoint by bacteriologic and agglutination data. A personal com- 
munication from Bargen,'? of the Mayo Clinic, concludes by saying that 
he ‘‘would deduce that organisms of the dysentery group have no rela- 
tion to this condition.’ 

Pumphrey’s studies (Mayo Clinic)'*® also have yielded negative 
results: Many organisms both singly and in mixed groups were re- 
covered by him, gram-positive and gram-negative rods, gram-positive 
diplococei, and gram-positive streptococci in chains; but even when some 
of the organisms seemed to assume some importance because of their pre- 
dominance in more or less pure culture, no organisms of the dysentery 
group were found and no other conclusive evidence. Curiously enough, 
when Pumphrey could obtain specimens without fecal contamination, 
there was commonly no growth of bacteria. In Mock’s'’® experience the 
eranulomas are sterile. Pumphrey’s!?® studies also showed no relation 


to any nasopharyngeal infection. 
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In none of the cases is there any evidence of any relationship to 
tuberculous infection either in culture, in gross and microscopic ap- 
pearances, or in the presence of other definite tuberculous lesions else- 
where in the body. 

Occasionally, a syphilitic infection is present (Stafford’s'** case). The 
rarity of this association plus the gross and microscopic anatomic 
characteristics are enough to establish the fact that any coincidence of 
this kind is accidental and does not indicate the essential cause of non- 
specific granuloma. 

All of these facts are in complete accord with my own experiences in 
the eases which have come under my ¢are. 

Distribution in the Alimentary Canal.—The following (Table I) is the 
anatomie distribution of nonspecific granuloma of the alimentary canal 
as reported in the literature and from my own experience : 


TABLE I 


NO. OF CASES 
Ksophagus 
Pylorus 
Stomach 
Stomach, duodenum, and pancreas 
Small intestine 
Jejunum 
Lleum 
Cecum 
Appendix 
Colon 
Ascending colon 
Transverse colon 
Splenic flexure 
Transverse colon and splenic flexure 
Sigmoid 
Reetum 
Cecum and ileum 
Ceeum and ascending colon 
Ceeum, ileum, and colon 
Colon and ileum 
Splenic flexure and small intestine 
Reetum, cecum, and small intestine 


moe he = 


© 


ee ee ee ee ae Bs) 


t 


Total 131 


THE RELATIONSHIP OF NONSPECIFIC GRANULOMA OF THE GASTROINTESTINAL 
TRACT TO PRECEDING ACUTE AND/OR CHRONIC INFLAMMATORY 
LESIONS IN THE SAME SITUATION 


1. The Relationship of Nonspecific Granuloma in the Terminal Lleum 
or Cecum to Any Preceding Attacks of Appendicitis and/or Appendicec- 
tomies.—About 58 per cent of the cases collected from the literature 
(Table I) oceurred at or on either or both sides of the ileocecal junction. 
The possible role of the appendix seems an important one. 

In about 50 per cent of the eases of nonspecific granuloma in this 
anatomic situation, a history of a previous appendicectomy is obtained. 




















298 SURGERY 
In a small percentage of these it is stated that the appendix was not in- 
flamed or otherwise changed and that the appendicectomy was done as 
a ‘‘prophylactic’’ or other incident during the course of an exploration 
during which the essential lesion in the adjacent portion of the ali- 
mentary canal was sometimes recognized, sometimes not understood, 
and sometimes not demonstrably present. 

Acute inflammatory processes in the intestinal wall with hyperemic 
and edematous swelling of its wall and succulent enlargement of the 
appropriate lymph nodes of various degrees are described by Koster 
Probstein 


8 


and co-workers,°* Ravdin and Rhodes,'*’ Mixter,'’S Binney, ! 
and Gruenfeld,!?* and Dudley and Miseall,*° ete. In many of these cases 
the duration of the illness has been very short and has varied from a 
few days to one or two weeks, and when the process was situated in the 
right iliae fossa (i.e., ileum, cecum) the clinical picture has resembled 
strongly that of an acute appendicitis. 

A. An Acute Lesion Is Present Without Involvement of the Appendir: 
A characteristic case is reported by Koster :°4 





A 16-year-old female had been sick for three days. The operative findings in- 
cluded ‘‘enlarged mesenteric glands; inflammatory mass of ileum, cecum = and 
omentum with appendix normal but adherent to congested thickened ileum; perfora- 
tion of ileum near ileocecal junction walled off by omentum, with almost complete 
obstruction.’’ A resection was done. The pathologic report was ‘‘chronic non- 
specific inflammation of ileum with stenosis of ileocecal valve.’’ Uneventful re 
covery. The follow-up observations made two years later showed an absence of any 
(Case 9, pp. 790-791.94) 


subjective or objective findings. 





As far as one ean tell from this report, this case might be anything 
but the beginnings of a granulomatous lesion; and, as pointed out pre- 
viously in this communication, all cases of this kind need considerably 
more study and follow-up observations before they can be properly 
classified. However, it is quite obvious that, no matter what lesion is 
present nearby, the absence of any pathology in the appendix immedi- 
ately excludes the latter from any culpability in the etiology of the 
former. 

B. An Acute Lesion Is Present With Involvement of the Appendix: 
In the other cases recognizable pathology is present in the appendix. 
In about one-half of the latter it seems quite lkely from my own ex- 
perience in various pathologic laboratories (and with due apologies to 
all concerned) that the changes noted in the appendix were involution 
or developmental changes which should not be classified as in any way 
connected with true inflammatory or other morbid processes. In the 
remaining cases of this group, distinct inflammatory lesions are termed 


‘ 


‘‘eongestion,’’ ‘‘adhesions,’’ ‘‘oedematous,’’ ete. It is quite apparent 
from all reports that these changes in the appendix are changes sec- 
ondary to the presence of an inflammatory lesion near by and not in anv 


true sense essential appendicitis. 
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The cases of Binney,!’ Homans and Haas,?8 Harris, Bell, and Brunn,‘4 ete., and 
most of the cases of Koster and others?4 were of this type. The case of Myer,114 
Sale, and Ehrenfest, reported by Probstein and Gruenfeld,!24 is a very good ex 
ample: 

There was operative demonstration of a thickened, edematous, but not acutely 
inflamed appendix; the last six inches of the ileum were red, swollen, and stiffened ; 
the mesentery was not thickened and did not contain swollen glands. Only the ap- 
pendix was removed. Microscopically, the mucosa of the appendix was intact; the 
lymphoid tissue was prominent; the subserosa was edematous. Bacteria proteus 
valerti was grown in pure culture. The patient, at the time of report, was symp- 


tomless. 


C. Cases of Acute Appendicitis Followed Subsequently by the De- 
velopment of a Granulomatous Lesion: Finally cases are described in 
which the lesions, apparently limited to the appendix and varying from 
mild anatomie changes to the most extensive lesions associated with 
acutely inflamed, gangrenous and/or perforated appendices, with or 
without localized abscess formations and with or without peritoneal 
exudates or evidences of peritoneal inflammation, were followed subse- 
quently by granulomatous lesions in the bowel nearby. 

It seems very possible that in some of the cases in this group an in- 
testinal granuloma might have been present and not demonstrated be- 
cause of premature satisfaction with the apparent lesion and conse- 
quent insufficient exploration. 

A most interesting experience is the following: The very first case 
which brought our (Wilensky and Moscheowitz'®?) attention to this 
lesion was of this variety. 

A young man developed an apparently ordinary form of appendical abscess. The 
appendix was removed and the abscess was drained. The patient then went on to 
make the ordinary form of apparently complete recovery. Shortly thereafter, an 
operatively proved granulomatous lesion developed in the cecum. It seems hard to 


believe that this was a mere coincidence. 


I cite this ease because it brings to one’s mind the possibilities that 
are present, in respect to the subject under discussion, with other similar 
severe cases of apparent acute appendicitis. On the one hand, the con- 
dition may have nothing to do with granulomatous lesions and no sub- 
sequent manifestations may occur which would make us think otherwise. 
On the other hand, reerudescences of symptoms and lesions may occur 
as exemplified by this case. This phase of the subject has distinet im- 


portance in the discussion of apparently primary granulomatous lesions 


of the appendix itself. 

D. Primary Granulomatous Lesions of the Appendix: Forms of ap- 
pendicitis commonly oceur, which, not being recognized or operated upon 
at an early stage, proceed to a stage in which excessive amounts of in- 
flammatory granulomatous and sear tissue infiltrate and surround the 
appendix and commonly spread to and involve the walls of the cecum or 
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ascending colon or the neighboring coils of ileum so that a sizable mass 


is present. 


A young man, in otherwise good and healthy condition and with a history of no 
preceding illness, developed all the clinical manifestations of an acute appendicitis. 
At operation a large abscess was found, and the operator, very rightly, simply 
drained the abscess. However, after many months, a sinus still remained and at 
the secondary operation a very thick appendix was dug out of a surrounding inflam- 
matory induration which involved the junction of the cecum and ileum and the in- 
testine for a very short distance on either side. The pathologic diagnosis was non- 
specific granuloma of the appendix. The wound healed completely and has remained 
so up to the present writing. (Park East Hospital, referred by Dr. M. F. Gold- 


berger. ) 


In Homans and Haas”* report two cases of appendical lesions are de- 
scribed. In one the appendix was ‘‘searred’’; in the other there were 
‘active, chronic ulcerations of the appendiceal mucosa.’’ 

In Bockus and Lee’s?! case the appendix was buried in an inflam- 
matory mass involving ileum and cecum; the appendix itself showed 
no ulceration, but its walls were thickened and fibrotic; the histologic 
section showed ‘‘a non-specific, infectious, granulomatous process 
throughout.’’ 

In Ravdin and Rhoades’'*® case a fibroblastic lesion was present in 
the appendix which closely approximated that seen in ordinary forms of 
nonspecific granuloma. In this case the lesion extended to the cecum 
but an apparent cure, nevertheless, was obtained after appendicectomy 
alone. 

These are only examples. Since the report of von Bergmann'’’ in 1911 
of cases of fibroblastic appendicitis, other cases have been reported by 
Lawen ;°° and, in 1921, Bachlehner’ was able to collect 41 cases from the 


0 


literature. The recent report of Ravdin and Rhoades'*’ contains a num- 
ber of instances and discusses the relation of fibroblastic appendicitis and 
eranulomatous lesions in the ileum. In citing these experiences, how- 
ever, one should be fully cognizant of the fact that the histologic dif- 
ferentiation between these forms of appendicitis and the granulomatous 
lesion under discussion is commonly a difficult one and that, in the ab- 
sence of other bacteriologic, serologic, and perhaps other verification, 
the differentiation is commonly a clinical one based on whether the op- 
erative wound does or does not heal readily and permanently and with- 
out any subsequent recrudescence of symptoms or fistulas. 

Such an experience tends to show very definitely that a nonspecific 
eranuloma may begin in the appendix. If the original infection con- 
tains elements which are foreign to the essential cause of these granu- 
lomas (whatever that may be) and the former are sufficiently virulent 
to cause gangrene, it is possible and likely that the latter elements (i.e., 
the essential cause of the granulomas) may be stamped out and no 
further manifestation need follow; or, an indurative form of inflamma- 
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tion follows and persists to give subsequent clinical trouble and necessi- 
tate further operative measures. 

In view of all of this accumulated experience one is compelled to the 
opinion coinciding with that of Homans and Haas*’ that the statement of 
Crohn, Ginzburg, and Oppenheimer** that ‘‘the appendix is always free 
from guilt and free from changes’’ does not meet the facts and is in- 
correct. 

2. The Relationship of Nonspecific Granuloma to Gastric Ulcer and/or 
Other Gastric Inflammatory Lesions——One must exclude those gastric 
ulcers which are ulcerated carcinomas, those uncommon instances in 
which carcinoma becomes implanted upon an underlying benign ulcera- 
tion, and eases due to tuberculosis or syphilitic infection. There re- 
main the following groups of cases: 

A. Chronic gastric ulcers are noted for their large size, their indurated 
base and margin, the excessive production of granulomatous tissue in the 
gastric wall surrounding the lesion, and the presence of inflammatory 
enlargement of the related lymph nodes. A number of anatomic studies 
(Grossman, ete.) have shown the importance of the lymphangitis in the 
deeper layers of the stomach wall spreading outwards from the ulcer 
area as a characteristic accompaniment. The French school consider 
the persistence of this infection to be the essential cause of the non- 
healing of the gastrie defect. 

B. Inflammatory masses occur in the gastric wall in which ulceration 
is absent or of practically no importance. The cases of Robson,'** 
Mock,’ and Kolodny®! are of this nature and have been classified by 
them as nonspecific granulomas. In Koldony’s®' case the mucosa was 
eroded; there was small cell infiltration followed by fibroblastie scarring ; 
and giant cells were dispersed among the fibroblasts. The similarity of 
the lesion to the intestinal lesion is marked. 

C. The relationship of this type of lesion to leather-bottle stomach 
(schrumpfmagen) is a problematic one. Among various hypotheses, it 
has been suggested (Aschoff,® ete.) that linitis plastica has some rela- 
tionship to foreign body inclusions or that it is a possible result of pre- 
vious acute inflammatory or phlegmonous lesions. 

The importance of lymphatic involvement and spread of the lesion in 
each of these groups seems apparent. 

3. The Relationship of Nonspecific Granuloma to Diverticulosis.— 
Diverticula abound in all parts of the intestine. The commonest sites 
are the sigmoid, the other parts of the large intestine, and the ileum. 
Two varieties of inflammation exist : 

A. Acute Diverticulitis: In one group a well-defined diverticulum 
becomes inflamed; commonly, a more or less complete subsidence of the 
process and its symptoms occurs (this is especially so in the sigmoid) 
and in some of these recurrences occur. In the small intestine any 
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degree of symptomatology invites a more or less urgent surgical inter- 
vention; the offending diverticulum is removed and a lasting cure fol- 
lows: 

An instructive experience is the following: 

A young unmarried woman, 24 years of age, gave a history of a number of at- 
tacks of vomiting and abdominal cramps extending over a period of eight months. 
Then an acute attack of abdominal pain and vomiting occurred for which she was 
operated upon on my service by Dr. Kaufman following the diagnosis of ‘‘acute 
appendicitis.’’ The operative findings included an appendix which ‘‘was normal in 
appearance,’’ a Meckel’s diverticulum situated 14 inches from the ileocecal june- 
tion which ‘‘showed no gross evidences of an ‘ileitic lesion,’ ’’ and ‘‘ unquestionable 
terminal ileitis,’’ lvmph nodes which showed definite pathologic changes, and an 
absence of anything resembling tubercles. The appendix and the diverticulum 
were removed and an uneventful convalescence was made. 

The microscopic examination of the appendix made by Dr. Felsen showed 
‘*deep intra- and intermuscular cellular infiltration chiefly with mononuclear cells, 
but also some polymorphonuclears.’’?’ The diverticulum showed ‘‘chroniec intra- 
mural infection. Intramuscular infiltration by lymphocytes and some plasma cells; 
focal round cell intermuscular. No giant cells seen. Hypertrophy of myenteric 
plexuses. ’’ 

The patient’s serum did not agglutinate Bacillus typhosus or B. paratyphosus A 
and B at the end of twenty-four hours. The Frei test was negative. (Bronx Hospi- 
tal, No. 87012.) 

A recurrence of symptoms took place about six months later. The further history 


is, however, not available at present. 


In this instance the diverticulum acted exactly like the appendix, and, 
whatever was said regarding the relationship of the appendix to a 
granulomatous lesion would apply with equal force and importance to 
the diverticulum. 

B. Chronic Lesions: In the other group no such dramatic course of 
events takes place. Symptoms develop slowly and progressively and 
usually they are referred to the large intestine. A mass develops. The 
‘ase is studied roentgenologically and a diagnosis of malignancy is com- 
monly made. At operation the part of the intestine which harbors the 
mass is removed. Pathologic examination shows a considerable amount 
of perisigmoidal inflammation, adhesion, and thickening; a considerable 
degree of bowel wall thickening; and more or less stenosis of the lumen. 
The microseopie picture includes an intramural infiltration with inflam- 
matory cells, an intramural fibrosis, and hyperplasia. The diverticula 
are commonly difficult to demonstrate. If it were not for the demon- 
strable diverticula, the lesion would be classified as a nonspecific granu- 
loma. In the presence of the diverticula another element seems to be 
present related to the development of the granulomatous lesion. 

In the cecum this corresponds in the old nomenclature to ‘‘typhlitis.’’ 

4. The Relationship of Nonspecific Granulomatous Lesions of the 
Large Intestine to Preceding Attacks of Colitis——The terms colitis or 
ulcerative colitis are loose expressions which cover a clinical condition, 
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associated usually with diarrhea. By laboratory data the group is sub- 
divided into cases of (A) amoebic colitis, (B) bacillary dysentery, and 
(C) ulcerative colitis of undetermined etiology. 

A. Amoebic Colitis: Rarely, extraordinary amounts of inflammatory 
tissue infiltrate the wall of the intestine in an area which is the seat of 
amoebie disease and definite formations occur which are mistaken for 
neoplastic lesions. 


87 


In Kartulis’** ease the thickness of the bowel wall measured 22 em. 


Runyon and Herrick! describe four cases ; Harrison,“ Cope,** Rogers,!*” 
and Lasnier,®’ all report instances; and in James and Deeks’*! ease 
the infiltration nearly closed the lumen of the bowel and a elinical and 
roentgenologic diagnosis of malignancy was made. 

In the case reported by Corr and Boeck,*” there was *‘a small mass 
in the cecum. The terminal six inches of the ileum were normal. The 
ileum, proximal to this, was large, ‘wet’ and hoselike; a red inflamed 
linear area was prominently exhibited in the serosa. There were a few 
white, longitudinal girdle scars throughout the involved bowel; these 
caused stenosis with almost complete obstruction, the uppermost sear 
was about three feet distal to the pylorus.”’ 

In the case reported by Gunn and Howard sections taken through the 
base of the ulcer showed ‘‘a fibrinopurulent exudate containing pyknotie 
and fragmented nuclei. An infiltration of round cells extended through 
the remaining portions of the partly destroyed muscularis. Prominent 
dense collections of lymphocytes grouped in nodules resembling true 
lvmphoid nodules were seen, particularly in the submucosa and sub- 
serosa of all the specimens. There was a marked formation of edematous 
fibrous tissue with seanty infiltration of round cells, plasma cells and 
eosinophils outside the area of lymphoid nodular infiltration. Sections 
taken from the granuloma away from the ulcer showed a similar strue- 
ture, the muscularis being preserved, and fibrous tissue formation tak- 
ing place in the submucosa and subserosa. The mucous membrane was 
normal in appearance while the substantia propria contained numerous 
eosinophilic leukocytes. Occasional giant cells of the foreign body type 
were seen in the areas of fibrosis and round cell infiltration.’’ Gunn 
and Howard aptly call these lesions amoebic granulomas of the bowel. 

The demonstration of the amoebic nature of the infection demareates 
the original etiology of the lesion. Nevertheless, in view of the usual 
pathologic-anatomic picture associated with amoebiasis, the demonstra- 
tion of a granulomatous type of lesion indicates that another factor has 
entered. 

B. Cases of Bacillary Dysentery: Ordinarily infections of the in- 
testinal wall with organisms of the dysentery group go through a pri- 
mary acute stage and a later chronic stage which is frequently marked 
with reactivation of the infection and recrudescences of the acute inflam- 


matory process. In acute bacillary dysentery there is diffuse lymphoid 
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hyperplasia of the solitary and aggregated (Peyer's patches) lymphad- 
enoid follicles, in a diffusely reddened and edematous bowel wall in 
which the bulk of the lesion, comparatively speaking, is placed super- 
ficially. The lymphadenoid follicles become larger later and begin to 
undergo necrosis. Healing oceurs rapidly in uncomplicated cases. 
Without a clear line of demareation, the acute stage of the disease may 
pass imperceptibly into a subsequent chronic stage marked by secondary 
intramural infection and suppuration. Intramural abscesses, when in 
the submucosal layer, commonly break through into the lumen of the 
bowel and perhaps account for much of the mucosal ulceration. When 
in the deeper parts of the intestinal wall, the abscesses may break through 
into the general peritoneal cavity or into the retroperitoneal space. In 
the peritoneal cases the site of the lesion usually but not always becomes 
well walled off and a general peritonitis does not occur. However, I, 
personally, have had at least one experience in which a fatal gangrenous 
peritonitis followed. 

In the final stage an extensive reparative intramural fibrosis follows. 
The lymphadenoid follicles disappear and the intestinal wall becomes a 
thick rigid tube, consisting chiefly of vascularized connective tissue. <A 
segmental or general distribution of the lesion may be present. Es- 
sentially at this time the pathology reveals intramural infection, fibrosis 
with many giant cells, and a decisively undifferentiable bacteriology. 

Kelsen has reported that he has observed the development of a chronic 
eranulomatous lesion from the acute form of the disease in 14 instances. 
Schwartzman and Winkelstein'** also have made the same observation. 
Felsen also has observed the subsequent development of a chronie ul- 
cerative colitis in 25 other cases. In the Jersey City epidemic of dys- 
entery, Felsen found, by means of roentgenographic, sigmoidoscopie, 
operative, and autopsy methods, that ‘‘ visible evidence of chronic distal 
ileitis or ulcerative colitis was obtained in 13 (10.7 per cent) of a total 
of 122 patients 9 to 12 months after the initial attack of bacillary 
dysentery or roughly one out of every ten patients. It is possible that 
these figures would have been higher if routine roentgenographic exam- 
inations had been made in every return study.’’ However, as Winkel- 
stein'®* so well points out, ‘‘the pathologie sigmoidoscopic, stool, and 
radiographic features of any chronie ulcerative colitis (amoebic, bacil- 
lary, or indeterminate) may be identical although the etiology differs. 
This, of course, is probably due to the importance of the secondary in- 
vaders in the chroni¢ stages of these diseases.’’ This leaves only 3 cases 
out of a total of 122 patients with satisfactory positive evidence. 

C. Cases of Chronic Ulcerative Colitis of Undetermined Etiology: 
The third group of colitis cases with undetermined etiology lately has 
assumed an important position. Hurst,*® of London, in 1926 and in the 
last few years Felsen,*' of New York, have sponsored the opinion that 
uleerative colitis of previously undetermined etiology is a late stage 
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of bacillary dysentery. Felsen outlines the development of the lesion 
to include (a) the stage of acute bacillary dysentery, (b) the stage of 
chronic bacillary dysentery with discrete focal lymphoid necroses and/or 
‘‘oeographic’’ denudations of the mucous membrane, and (¢) a late 
stage of ‘‘nonspecific’’ ulcerative colitis in which the ‘‘specifie’’ or- 


ganism of the dysentery group has disappeared and been replaced by 


secondary invaders, usually of the enterococcus or colon groups, and in 
which the original pathologic changes have been replaced by intra- 
mural infection with or without intramural abscess formation and by 
dense mural fibrosis in an attempt at healing. Felsen’s conception is 
supported by bacteriologie and serologie tests; the latter, however, have 
received rather insufficient corroboration in other laboratories up to the 
present time. 


(To be continued in the September issue of the Journal) 
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William Darrach, New York, N. Y.: Osteochondritis of Knee.—<Attention was 
called to the relation of trauma to osteochondritis. The term chondrosis was sug- 






gested as preferable to osteochondritis. Opposing surfaces are usually affected; 





e.g., anterior surface of femoral condyles and the posterior surface of the patella. 






Fragmentation, fissures, and myxomatous changes are important pathologic 






features. Loose bodies are frequent. At operation the affected cartilage is shaved 





off, leaving the surface as smooth as possible. 
In discussion Kellogg Speed, Chicago, Ill. (read by J. D. Bisgard, Omaha, Neb.) 


‘alled attention to the insidious onset and to the not infrequent confusion diag- 







nostically with loose cartilage. The diagnosis may be missed unless the knee joint 






is opened with a large incision. 










Robert E. Gross and Elliott C. Cutler, Boston, Mass.: Surgical Management of 
the Patent Ductus Arteriosus.—Persistence of the fetal vascular opening between 
the aortic arch and pulmonary artery may lead to serious ecardiae disorder in 






late childhood or adult life because of superimposed subacute bacterial endo- 





carditis or because of cardiac decompensation resulting from what is essentially an 






arteriovenous communication. Surgical exploration and obliteration of the per- 





sistent ductus was proposed as a rational procedure in the attempt to avoid the 






fatal complications resulting from this abnormal vascular channel. Report was 






made of experimental work on dogs which was undertaken to develop an ade- 






quate surgical approach and exposure of the superior mediastinum. The low 






diastolic pressure which is so diagnostic was corrected by ligation of the ductus. 






Other symptoms were likewise relieved in a very satisfactory manner. 






In discussion Mont Reid, Cincinnati, Ohio, called attention to the fact that, 
even though many patients with a patent ductus arteriosus have few if any symp- 






toms, there are many indeed who succumb to such diseases as bacterial endo- 





carditis, and if early operation is performed a fatal outcome might be prevented. 






Dr. Cutler disclaimed credit for the work and extended credit to Dr. Gross for 





instigating and carrying out the work. 







Frank L. Meleney, New York, N. Y.: The Combined Use of Zinc Peroxide and 
Sulfanilamide in the Treatment of Chronic Undermining Burrowing Ulcers Due to 
the Microaerophilic Hemolytic Streptococcus.—Inasmuch as the causative organism 
in chronie undermining burrowing ulcers is a microaerophilic hemolytic strepto- 







coccus, the recent advent of sulfanilamide naturally has led to its use in these cases. 






From the recent successful treatment of twenty of these unusual infections, it has 






been possible to judge the relative merits of these two forms of treatment when 







used separately and when combined. Observations indicate that as soon as the 
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diagnosis is made the lesion should be widely opened or excised so as to permit 
adequate contact with zine peroxide. In some cases the rate of healing will be 
hastened by the supplementary administration of sulfanilamide, but it should 
not be used as the sole treatment of the infection, for in most cases it fails to 
control the disease and in some patients it may be extremely toxie. 

In discussion William Parsons, New York, N. Y., stressed the necessity of 
meticulous care of the wound regarding cleanliness, etc. H. E. Pearse, Rochester, 
N. Y., reported good results with zine peroxide, as given by the author. Robert 
Harris, Toronto, Canada, called attention to the fact that the administration of 


nicotinie acid reduces the symptoms of toxicity of sulfanilamide. 


D. E. Robertson and (by invitation) A. W. Farmer, Toronto, Ont.: Treatment 
of Avulsed Skin Flaps.—Four such cases are reported with a new method of treat- 
ment. The treatment advocated by the authors consists of the complete removal 
of the avulsed skin flap. This is converted into a full thickness graft by removal 
from it of the subcutaneous fat. Following the usual cleansing and débridement 
of the denuded area, the graft is sutured into the defect from which it was re- 
moved. With the ‘‘take’’ of such a graft, the patient is saved weeks of hospital- 
ization associated with the sloughing and eventual grafting of cases of severe 
avulsion of skin. Movies were shown to demonstrate healing with freedom from 
cicatrization. 

In discussion, Sumner Koch, Chicago, Ill., brought up the question as to whether 
or not it was advisable to cut the attachment of the flaps, since many of the flaps 
would live anyway. He emphasized the necessity of cleaning the fat carefully 
from the skin flaps. John Homans, Boston, Mass., remarked that this principle 
was similar to that which he was utilizing in his operative treatment of ele- 
phantiasis, but that it might be an improvement in elephantiasis to completely 
excise the skin flaps and adopt the authors’ principle in toto. Arthur Shipley, 
Baltimore, Md., called attention to the pliability of the tissues involved in the 
graft as shown in the movies. 


Joe Vincent Meigs, Boston, Mass.: Cases of Fibroma of the Ovary With Fluid 
in the Abdomen.—Fibroma of the ovary with ascites is a well-known entity and 
most textbooks mention it. Fibroma of the ovary with ascites and pleural effusion 
was first reported as an entity by Meigs and Cass in 1937. Since that report, eight 
more cases can be added to the original seven. Thus this syndrome reaches real 
proportions and it is probable that some patients with such a benign tumor are 
among those condemned to die of ovarian cancer with supposed metastasis to the 
chest. There is a lack of appreciation of the importance of ovarian fibroma in 
producing the symptoms of malignant disease. The reason for the fluid in the 
chest is not known, but that it is due to the fibroma is sure, for upon removal of 
the tumor the chest fluid disappears. This paper analyzes the problem and de- 


seribes the fifteen cases. 


In discussion, James Masson, Rochester, Minn., reported two similar cases. 

Lester R. Dragstedt and (by invitation) Dwight E. Clark and C. Vermeulen, 
Chicago, Ill.: The Significance of Lipocaic in Surgery.—The pancreas normally 
supplies a second internal secretion, apart from insulin; it is necessary for sur- 
vival after removal of the pancreas. The authors have called this hormone 
lipocaic. When the pancreas is removed or extensively destroyed by disease, a 
deficiency of this hormone occurs, which results in extreme fatty infiltration and 
degeneration of the liver. Lipocaic has been secured in active form in various 


types of extracts of pancreas, and by the oral or subcutaneous administration of 


this substance the symptoms and signs of its deficiency can be corrected. Lecithin 
and choline, likewise, have a beneficial effect upon correcting the fat infiltration. 
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I:xtracts were prepared free from lecithin and almost free from choline and were 
found to be effective, thus proving that the active principle is not lecithin and 


choline. 


Alfred Blalock and (by invitation) Samuel S. Riven and Morton F. Mason, 
Nashville, Tenn.: Myasthenia Gravis. Consideration of Diagnosis and Therapy 
With Report of Response Following Removal of Tumor of Thymic Region.—The 
case of a young female patient with severe myasthenia of at least four years’ 
duration with an associated tumor of the thymic region was presented. Her re- 
sponse to treatment with glycine and moderate doses of ephedrine was unsatis- 
factory. However, prostigmin afforded relief, although large repeated doses were 
frequently necessary. X-ray therapy did not alter the symptoms. Removal of the 
tumor three vears ago has been followed by remarkable improvement. The only 
experience similar to the authors’ was that of Schumacher and Roth in which 
hyperthyroidism was a complicating factor. Results appear to justify further 
study of the effects of thymectomy on those subjects with myasthenia gravis and 
associated thymic tumors. 

In discussion, Roy D. McClure, Detroit, Mich., reported ten cases of thymic 
tumor, none of which, however, had myasthenia gravis. George J. Heuer, New 
York, N. Y., reported several cases of thymic tumor, all of which were carcinoma. 
Peter Heinbecker, St. Louis, Mo., reported that some recent studies he had made 
indicated that the etiology from the standpoint of the muscle was not located in 
the myoneural junction but had to do with the inability of the muscle to synthesize 


or build up the substances necessary for function. 


Peter Heinbecker, St. Louis, Mo.: The Role of the Pituitary Gland in Water 
Balance.—Experimental evidence was presented to indicate that maximum diabetes 
insipidus results only after functional or anatomical removal of all the pars 
nervosa; i.e., infundibular process, stalk, and median eminence. The anterior 
lobe of the hypophysis, while not essential for the existence of a permanent state 
of diabetes insipidus, normally probably plays a diuretic role which is not to be 
explained solely through its thyrotropic action or in the maintenance of a normal 
hasal metabolic rate. If thyroidectomy is performed in the diabetic dog before 
the diabetes is permanent (i.e., within two or three weeks following operation on 
the hypophysis), the diabetes is completely relieved. If thyroidectomy is per- 
formed after the diabetes is permanent (i.e., several weeks after production of 
the diabetes), the relief from diabetes is only partial. In a case of diabetes in- 
sipidus in a human being, upon whom thyroidectomy was performed, the urine 
output was reduced by 25 per cent. 

In discussion Loyal Davis, Chicago, Ill., remarked that these results were similar 
to those of Ranson and associates except that they considered the anterior lobe 


essential for maintenance of diabetes insipidus. 


F. L. Reichert and (by invitation) F. Gerbode, San Francisco, Calif., and 
F. J. Halford, Honolulu, H. I.: Sclerosing or Retractile Mesenteritis.—Circulatory 
disturbances of the mesentery produced experimentally resulted in a retractile 
mesenteritis when all vessels (artery, vein, and lymphatic) to a segment of bowel 
were tied off or when only the lymphatics to the segment were ligated. These 
studies were found to be an extension of the recent Italian investigations of Jura 
and of Milone and Picco, Although we still find mesenteritis clinically, the modern 
textbooks of surgery have omitted this condition. In seeking proper treatment 
for the contracted and scarred mesentery, the application of the electrosurgical 
knife was found to be successful for mild mesenteritis and for intra-abdominal 


adhesions. 
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In discussion John Homans, Boston, Mass., called attention to the fact that 
usually lymphatics show a tendency to regenerate, but in these experiments they 


apparently remained blocked and became disorganized. 


Albert O. Singleton, Galveston, Tex.: Intracranial Arteriovenous Aneu- 
rysms.—Four cases of intracranial arteriovenous fistulas were reported, two 
ot the cirsoid and two carotid cavernous communications. Various methods 
of treatment were discussed, including ligation of the internal carotid, com- 
mon carotid, and extracranial injection of the ophthalmic veins. The latter 
method proved successful in a case in which it was tried, but the author cautioned 
that complications might be produced. The author likewise warned that carotid 
ligation was a serious procedure, even in children. 

In discussion Mont Reid, Cincinnati, Ohio, added that treatment of arterio- 
venous aneurysms involving branches of the external carotid may fail because of 
collaterals. He reported a case relieved by ligation of the external carotid above 
the ascending pharyngeal which had recurred when seen seven years later. Liga- 


tion of the ascending pharyngeal afforded relief with slight recurrence later. 


J. Dewey Bisgard and (by invitation) E. K. Johnson, Omaha, Neb.: Studies of 
Gastrointestinal Tone and Motility; The Influence of Certain Drugs and Anes- 
thetics.—The influence of commonly used drugs and of the various types of an- 
esthetic agents, including spinal, nitrous oxide, cyclopropane, ether, avertin, and 
barbiturates, upon gastrointestinal tone and motility was studied both in patients 
and animals. The activity of the stomach and bowel was measured by inserting 
into the stomach and small intestine a small inflated balloon attached to the end 
of a tube which was connected to a water manometer. Continuous tracings were 
made over a period of several hours. The tone of both the stomach and intestine 
was increased by morphine, pitressin, and by spinal and cyclopropane anesthetics. 
The tone was decreased by nitroglycerin, atropine, and scopolamine and by nitrous 
oxide, ether, and barbiturates. The least disturbance in normal gastrie and in- 
testinal activity occurred in patients and animals who received the combined 
anesthetic agents, avertin rectally and cyclopropane by inhalation. Following this 
form of anesthesia, the tone and activity of both the stomach and bowel showed 
least disturbance not only during anesthesia but also subsequent to anesthesia. 


Edwin M. Miller, Chicago, Ill.: Congenital Obstruction of the Duodenum.— 
The infant born with an obstruction of the duodenum demands the best in surgical 


judgment and technique if successful results are to be obtained. The obstruction 


may be within the lumen, as from a partial or complete atresia, or from without 
as from a fibrous band, direct pressure from the root of the mesentery, or an actual 
twist of the jejunum on the axis of the superior mesenteric artery. The clinical 
picture often simulates closely that of congenital pyloric obstruction, but usu- 
ally the presence of bile in the vomitus is the distinguishing feature. In all cases 
the x-ray evidence after giving barium will accurately define the lower limit of the 
obstructed portion. The treatment is always surgical, but the type of operation 
depends upon the type and location of pathology. The author presents eight per- 
sonal cases, five of which resulted successfully. Posterior gastroenterostomy was 
performed in four, duodenojejunostomy in three, and Ladd’s operation in one. 
Suecess in this field of surgery depends largely upon accuracy of technique and 
the use of the finest of suture material, to say nothing of the postoperative man- 
agement. 

In discussion William E. Ladd, Boston, Mass., called attention to the fact that 
in his experience obstruction due to extrinsic obstruction, such as faulty rotation, 
had been more common than in Miller’s experience. His operation designed for 


the correction of volvulus associated with faulty rotation consisted of untwisting 
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the volvulus and exposing the duodenum throughout the whole course. Edward 
Donovan, New York, N. Y., cautioned against the diagnostic use of barium because 


of the danger of perforation. 


J. Shelton Horsley, Richmond, Va.: Peptic Ulcers of the Stomach and Du- 
odenum Perforating Into the Pancreas.—These ulcers almost constitute a clinical 
entity. The pain and discomfort are frequently continuous and do not readily 
respond to medical treatment. There is also a considerable danger of hemorrhage. 
A further complication of this type of ulcer is a pancreatitis which can produce 
rather serious involvement of the pancreas. For these reasons, medical treatment 
is often unsatisfactory, and a partial gastrectomy, preferably a modification of the 
Billroth I procedure, seems to be indicated in most cases. In doing this operation 
a block dissection method is used and a small amount of the adherent pancreas 
is shaved off with a hot electric cautery without opening the ulcer. There are 
occasional instances of extensive involvement of the pancreas in which a less 
radical operation is applicable. To obviate the necessity of a Wangensteen tube 
for two or three days postoperatively, the author reported that he frequently 
resorted to a gastrostomy. 

In discussion, John Finney, Baltimore, Md., emphasized the necessity of re- 
section of the stomach in the ulcers under discussion, particularly if they were 
bleeding. Frank Lahey, Boston, Mass., disagreed with the use of the Billroth I 
type of operation on the grounds that such a procedure would discourage the radi- 
cal removal of a large amount of stomach. He favors the Finsterer principle, not 
resecting the ulcer if resection is apt to crowd the papilla of Vater. Roscoe 
Graham, Toronto, Ont., reported a fatal case of pancreatitis resulting from resec- 
tion of a portion of the pancreas with the ulcer and emphasized preoperative de- 


compression to relieve edema. 


Ralph Colp and (by invitation) Leon Ginzburg and Marcy L. Sussman, New 
York, N. Y.: ITleocolostomy With Exclusion.—Ileocolostomy with exclusion 
is frequently performed, both in inflammatory diseases of the terminal ileum, 
cecum, and ascending colon, and as a first-stage procedure in resections for 
benign and malignant lesions of the right colon. This study is composed of 
twenty-four cases of regional ileitis, inflammatory lesions, and nonspecific granu- 
lomas limited to the right half of the colon, and neoplasms of the proximal colon 
in which either an ileotransverse colostomy, or ileosigmoidostomy with ileai di- 
vision was performed. The author favored ileocolostomy in an end-to-side fashion 
rather than a side-to-side type of anastomosis, because in his experience ulcers in 
the blind loop of ileum, if side-to-side anastomosis is done, may develop. Rarely 
did he encounter ulceration in the blind loop of cecum. 

In discussion Vernon C. David, Chicago, Ill., urged that in the transverse and 
descending colon, ileocolostomy should be performed as far proximally as possible 


so as to avoid liquid stools. 


Fred W. Rankin, Lexington, Ky.: The Value of Cecostomy as a Complementary 
and Decompressive Operation.—Decompression of the colon by cecostomy is in- 
dicated in subacute and acute obstruction of the rectosigmoid and left colon. The 


, 


procedure may be done ‘‘blindly’’ or with exploration as circumstances indicate. 
Cecostomy is useful as the first stage of a graded radical combined perineo- 
abdominal resection of the rectum when at exploration the preliminary medical 
decompression has been ineffectual. As a complementary step to obstructive re- 
section of the colon or resection and anastomosis for carcinoma, cecostomy is in- 
valuable. The technique of cecostomy differs according to the indications for its 
employment. A wing catheter introduced into the cecum after Witzel’s method 


and brought out through a stab wound in the groin is most useful as a comple- 
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mentary maneuver. When decompression is performed for acute or subacute 
obstruction, exteriorization of the whole cecum over a glass tube completely by- 
passes the fecal current. 

In discussion Harvey Stone, Baltimore, Md., cautioned that feces may collect 
proximal to the obstruction if the Witzel type of cecostomy is used, particularly 
if the obstruction is located a considerable distance from the cecostomy. Arthur 
Allen, Boston, Mass., described a new type of cecostomy, using a tube and re- 


placing the cecum in the abdominal cavity. 


Damon B. Pfeiffer, Philadelphia, Pa., and (by invitation) Edward M. Kent. 
Abington, Pa.: The Value of Preliminary Colostomy in Surgical Correction of 
Gastrojejunocolic Fistula.—Two recent cases of gastrojejunocolic fistula are re- 
ported. In both cases a new principle of treatment in this condition was em- 
ployed; namely, preliminary ascending colostomy followed in a few months by 
radical repair of the lesion. In the first case primary radical surgery was too 
hazardous owing to the patient’s precarious condition and a local involvement 
about the fistulous tract. A preliminary colostomy was done with dramatic im- 
provement in general and local symptoms. Within three months there was a gain 
of fifty pounds in weight. At secondary operation complete subsidence of local 
inflammation rendered the repair simple. The colostomy was later closed in the 
usual manner. <A second case was treated in a similar manner, also with suc- 
cessful outcome. It is felt that this method may be of great assistance in re- 
ducing the very high mortality in the surgical treatment of gastrojejunocolic 
fistula. It would seem that the debility of these patients may be due to continual 
feeding upon colonic contents. The inflammatory reaction about the fistula may 
be due in part to continual reinfection from the colon. The high mortality is 
chiefly due to a prolonged procedure upon inflamed structures in a patient with 
lowered resistance. With both these factors ameliorated by preliminary colostomy, 
the present operative mortality should be reduced. 

In discussion, Frank Lahey, Boston, Mass., likewise stated that contamination 
is a serious drawback in resection of gastrojejunocolie fistula. To obviate this, 


he has devised a two-stage procedure. 


B. N. Carter, Cincinnati, Ohio: Left Subphrenic Abscess.—Subphrenic abscess 
on the right side is about three or four times as common as that on the left. The 
etiologic factor is important in making the diagnosis and should be kept in mind 
when the possibility of left subphrenic abscess is considered. For example, pelvic 
abscesses may spread upward along the descending colon. Pain is more commonly 
referred to the shoulder when the abscess is located on the left than when it is 
located on the right. The diaphragm is fixed but may not be elevated. Presence 
of air is not very helpful on account of the air in the stomach. Barium studies of 
the stomach may show pressure defects. 

In discussion, Alton Ochsner, New Orleans, La., reported on an analysis of over 
1,500 eases (right and left sides) including his own. He found that on the left 
side the anterior inferior space was most frequently involved. E, A. Graham, 
St. Louis, Mo., called attention to the fact that the abscess may not always be 
located in one space; if located in two spaces, two operations may be necessary, 


because of the tendency to overlook the second abscess, when the first is opened. 


Henry K. Beecher, Boston, Mass. (by invitation): The Assay of Anesthetic 
Agents.—While the tried and serviceable methods of local, spinal, and inhalation 
anesthesia fulfill most of the surgeon’s requirements, these methods are not yet 
good enough to allow anyone concerned with their use to be very complacent 
about them. New agents are being made available so rapidly that evaluation of 
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them, in some eases, is confused and incomplete. Consideration of the qualities 
an anesthetic agent should have offers a yardstick for measuring and evaluating 
new substances. Constant criteria whereby new agents logically may be judged 
not only from the standpoint of the pharmacologist but also from that of the 
surgeon are described. The necessity of a very large number of cases for de- 


termination of death rate due to the anesthetic agent alone was stressed. 


Wesley Bourne, Westmount, Que. (by invitation): Trends in Inhalation An- 
esthesia.—Numerous and various attempts have been made to dispel, lessen, and 
alleviate the injurious effects of anesthetics. As results, there have been im- 


provements in methods of administration, less harmful anesthetics have been 
found, and analeptics are being used. An illustrative account of the disturbances 
which anesthetics produce on metabolism as a whole was given, comparing the 
volatile with the gaseous substances. Important effects of anesthetics on the 
blood include acidosis and a decreased water balance. Shock is related to an- 
hydremia and acidosis. Acidosis is lessened by a good glycogen reserve in the 
liver. The author favors pre- and postoperative glucose, but not glucose given 


during the operation. All inhalation anesthetics cause some urinary suppression. 


Roy D. McClure and (by invitation) Frank W. Hartman, Detroit, Mich.: 
Anoxia—A Source of Possible Complications in Surgical Anesthesia.—In surgical 
work, any one or a combination of the various types of anoxia, that is, the 
anoxic, anemic, stagnant, and histotoxie types, may be observed. Present-day 
preoperative sedation plays a definite role, especially in the production of the 
stagnant and histotoxic types of anoxia. Reduction of both systolic and diastolic 
blood pressures frequently results from moderate or heavy sedation, particularly 
with the barbiturate group and avertin. Such cases reach the operating rooms 
with systolic blood pressures as low as 70. The oxygen saturation of the arterial 
blood in such cases is found to be 15 to 20 per cent below normal. At the same 
time a direct histotoxie anoxia is produced by these drugs as noted by Keilin, 
Jowett, Quastel, and others. The histotoxic anoxia coupled with the stagnant 
anoxia resulting from heavy preoperative sedation further may be augmented by 
anoxic anoxia when nitrous oxide or ether (Shaw, Steele, and Lamb) is used as 
the anesthetic. Spinal anesthesia also results in stagnant anoxia, unless precau- 
tions are taken to prevent reduction in blood pressure. When blood pressures 
are maintained at normal levels or above, the oxygen saturation of the arterial 
blood is likewise sustained. If several types of anoxia are combined in the same 
patient during and after the operation, serious lesions in the brain, liver, lungs, or 


adrenals may result. 


Harold L. Foss, Danville, Pa.: The Present Status of Spinal Anesthesia.—Con- 
clusions based on an experience with 5,000 consecutive operations, personally per- 
formed, in regions below the diaphragm and in which the anesthetic was spinal, 
were given. The author compared ultimate mortality, operating room mortality, and 
mortality occurring within the first forty-eight hours spaced in twelve-hour 
groups in 5,000 consecutive operations under spinal anesthesia and 5,000 con- 
secutive operations under inhalation anesthesia. The author has not seen any 
serious cord or meningeal symptoms and there have been no resulting paralyses. 
Occasionally, in the follow-up studies pain in the back was noted as a complaint. 
In the last 2,000 or 3,000 cases the number of operating room deaths was about the 


same in the spinal anesthesia group as in the other group. 


John S. Lundy, Rochester, Minn. (by invitation): Intravenous and Regional 
Anesthesia.—The intravenous method of inducing a state of anesthesia is the new- 


est and probably the most interesting method of producing insensitivity to pain 
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at the surgeon’s disposal. The technique of administration of evipal sodium and 


pentothal sodium is in a process of rapid development and future use of the method 


will depend to some extent upon refinements of the technique that are being in- 
troduced so rapidly at the present time. Regional anesthesia recently has been 
made much more effective by the substitution of metycaine for procaine. There 
are several reasons why this substitution should have occurred and did oceur. A 
combination of regional anesthesia and intravenous anesthesia is suitable for 
many of the requirements of present-day surgery, particularly when a method of 
inducing anesthesia that carries with it no hazard of fire or explosion is needed. 
It is suggested that surgeons encourage their anesthetists to try to improve their 
methods and to visit others who are employing a modern technique and using ac- 


cepted anesthetic agents. 


William F. Rienhoff, Jr., Baltimore, Md.: The Use of Sympathetic Nerve Block 
Anesthesia in Minimal Resection of the Stomach for Ulcers of the Pyloric Antrum 
and Duodenum.—aA series of cases is reported in which direct injection of the 
celiac sympathetic plexus with 100 ¢.¢. of 1:3,000 solution of pantocaine has been 
made previous to a minimal resection of the pyloric antrum and first portion of 
the duodenum. The advantages of this type of nerve block were discussed: (1) 
as an adjunct anesthetic; (2) in counteracting operative shock; (3) in preventing 
postoperative complications. A smooth postoperative course was noted. Hospi- 


talization was shorter. 


Discussion of Symposium on Anesthesia: Frank Lahey, Boston, Mass., reported 
a fatal cyclopropane explosion. In collaboration with one of the staff of the 
Massachusetts Institute of Technology, Lahey has devised an interecoupling ap- 
paratus which would equalize the electrical charge in the gas machine, operating 
table, etc. This should reduce explosions, but obviously would not eliminate the 
necessity for extreme caution. Roscoe R. Graham, Toronto, Ont., and co-workers 
prefer spinal anesthesia in upper abdominal operations. The increased relaxation, 
ete., has resulted in an increased incidence of stones in the common duct from 10 
to 21 per cent of gall-bladder cases. Fraser B. Gurd, Montreal, Que., reported that 
three years ago he began the use of spinal anesthesia in thoracoplasties. Two 
deaths in the operating room were reported. Irwin Schmidt, Madison, Wis., agreed 
that anoxia is very serious and expressed the belief that the complications of 
anoxia (mental changes, ete.) in patients surviving it are probably frequent and 
quite serious. Some anesthetic agents are used to a much greater advantage in 


some hospitals than in others. 


Deryl Hart, Durham, N. C., and (by invitation) Randolph Jones, Eliza, Ga.: A 
Discussion of von Recklinghausen’s Disease With the Report of Two Cases Having 
Unusual Surgical Complications.—A family presenting this disease through four 
generations was cited. The complications were discussed. In one, mediastinal 
neurofibromas were successfully removed at operation; in the other, hemorrhage 
had occurred into the pachydermatocele which was relieved by evacuation of the 
clot and excision of the greater part of the surrounding tumor. Only seven re- 


ports of this condition have been found in the literature. 


Loyal Davis and (by invitation) M. Herbert Barker, Chicago, Ill.: Experimental 
and Clinical Experiences With the Surgical Problem of Hypertension.—In a 
previous communication the authors defined their conception of the clinical entity, 
essential hypertension, and outlined a plan of studying patients before and after 
a bilateral supradiaphragmatic splanchnicectomy. Only those patients with es- 
sential hypertension who were proved to be resistant to potassium sulphocyanate 


therapy were chosen for operation. The operation alone has not produced any 
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change in the blood chemistry findings, blood pressure, or clinical course of these 
patients, but in a series of patients has been followed by an increased sensitivity 
to the effect of potassium sulphocyanate. The physiologic mechanism of this 
result of splanchnicectomy is as yet unexplained. 

In discussion Max Peet, Ann Arbor, Mich., reported that in a series of 194 cases 
of splanchnicectomy for hypertension, the best results were obtained in the 
younger patients. Results in general were variable, between 40 and 100 per cent 
relief from symptoms. Alfred Blalock, Nashville, Tenn., presented some experi- 
ments on dogs, indicating that the hypertension produced by the Goldblatt clamp 
“auses a rise for about two weeks and if the second kidney is removed after 


the hypertension has regressed, a rise in blood pressure again takes place. 


Gilbert Horrax and (by invitation) James L. Poppen, Boston, Mass.: Ex- 
periences With the Total and Intracapsular Extirpation of Acoustic Neuromas.— 
Operations upon cerebellopontile angle tumors (acoustic neuromas) were accom- 
panied by a prohibitive mortality in the early years of neurosurgery. In 1916 
a method for the intracapsular enucleation of these growths was described by 
Cushing. The mortality was reduced, in his hands, to approximately 10 per cent, 
and the results in most instances were exceedingly satisfactory for periods from 
five to twenty-six years as disclosed in a subsequent communication. Most neuro- 


, 


surgeons employed Cushing’s method except in occasional cases, but in 1922 
Dandy, and more recently Olivecrona (1934), advocated total removal. During 
the past four years the authors have performed complete acoustic tumor extirpa- 
tions routinely. From the whole series of thirty-three patients eighteen primary 
tumors have been wholly removed, with two deaths, a mortality of 11.1 per cent. 
Because of the high incidence of recurrence after intracapsular extirpation and 
because the operative mortality in the recurrent group is excessive (334 per cent), 


the authors believe that primary complete removal is the procedure of choice. 


Francis C. Grant, Philadelphia, Pa.: Treatment of Cranial Defects by Crani- 
oplasty.—A series of 50 cases followed from two to twenty years, in which the 
external table of the skull has been used to repair the defect, was presented. In- 
dications for operation consist of headache, fear of trauma, pain, and cosmetic 
correction. The author dismissed the use of metal and celluloid, but prefers bone, 
using ribs in the large defects. Frequently epilepsy present in patients with 


these defects was benefited by the cranioplasty. 


A. A. Zierold, Minneapolis, Minn.: Gangrene of the Extremity in the Diabetic. 
—Spreading gangrene of the extremity in the diabetic, if treated by immediate 
amputation, is often followed by death or the necessity for secondary amputation 
due to sepsis or recurrence of gangrene. Spreading, moist gangrene is attended 
by infection which not only causes progression of the gangrene but often renders 
the underlying diabetes uncontrollable. If treatment is first directed toward con- 
trol of the infection, the gangrene will be arrested and the diabetes will become 
more amenable to treatment. Infection may be controlled by local excision of in- 
fected and necrotic tissue, followed by hypertonic saline baths. When sepsis and 
gangrene are arrested, amputation may be undertaken with adequate preparation 
and a greater degree of safety. Amputation should not be considered a therapeutic 
procedure. Amputation should be undertaken only as an elective procedure, never 
as an emergency. Amputation need not be above the level of the upper third of 
the tibia. 

William E. Gallie, Toronto, Ont., stressed the importance of adequate medical 
‘are and urged that infection be dealt with as in nondiabetic cases. Leland S. 
McKittrick, Boston, Mass., reported on experiences with 503 amputations with a 
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mortality of 12.9 per cent. A follow-up study revealed that only 35 per cent of 
these patients were living after five years, emphasizing the fact that hospitaliza- 
tion should be made as short as possible. Frank Meleney, New York, N. Y., 
urged that cultures be made on all cases) Herman E. Pearse, Jr., Rochester, N. Y., 
called attention to the poor applicability of the term diabetic gangrene, since in- 
fection is so frequently the lesion present. Alton Ochsner, New Orleans, La., 
emphasized that there are certain instances when early amputation is really a 
life saving procedure, but that unless an amputation is an emergency procedure 
the determination of the vascular competence by blocking the sympathetic lumbar 


ganglia with novocain frequently makes it possible to save the extremity. 


J. Stewart Rodman and (by invitation) William G. Leaman, Jr., Philadelphia, 
Pa.: Circulatory Problems of Surgical Importance in the Diagnosis of Abdominal 
Lesions.—Reflex disturbances having the primary seat in the heart (angina pec- 
toris, coronary occlusion, acute pericarditis) and simulating surgical conditions 
in the abdomen were stressed. Particular reference was made to the differential 
diagnosis in cardiac cases complicated by actual gall-bladder disease. Arrhythmias 
and other abnormalities commonly produced in the heart by gall-bladder disease 
should be borne in mind. Important electrocardiographic patterns of surgical 
interest were shown. Jaundice océ¢asionally occurs in cardiovascular disease. 
Hepatie congestion from cardiac failure may simulate gall-bladder disease; embo- 
lism causing mesenteric thrombosis may simulate intestinal obstruction; acute 
pericarditis may even resemble acute appendicitis. Numerous surgical conditions 


may be simulated by abdominal aortic aneurysm at the time of rupture. 


Robert L. Harris, and (by invitation) T. S. Perrett and Angus MacLachlan, 
Toronto, Ont.: Fat Embolism—An Important Complication of Fractures and 
of Operations Upon Bones.— Fat embolism occurs when free fluid fat enters 
the veins and is transferred by the blood stream to be deposited as embolic 
globules in the capillaries of lungs and other organs. This condition most com- 
monly arises as the result of injuries to or operations upon bones. It is not easily 
recognized since the clinical picture is varied and simulates other and more com- 
mon conditions. Even at post mortem it may be completely overlooked unless 
special measures are adopted. The important signs by which it may be recog- 
nized were reviewed; viz., fat in urine, fat in sputum, petechial hemorrhages in 
skin. To these is added a new sign observed in a fatal ease; viz., rapid and pre- 
found fall in hemoglobin due to the extreme hemorrhagic pulmonary exudate. 
This may be of diagnostic value in certain cases. Experimental evidence was ad- 
vanced in an effort to explain some of the obscure features of fatal fat embolism, 
notably the profound and often fatal effect of comparatively small amounts of fat. 

In discussion J. Dewey Bisgard, Omaha, Neb., cited some animal experiments in 
which the use of ether anesthesia diminished the number of fat emboli following 


the injection of a suspension of bone marrow fat. 


Thomas G. Orr and (by invitation) Ferdinand C. Helwig, Kansas City, Mo.: 
Liver Trauma and the Hepatorenal Syndrome.—Additional cases were reported 
supporting the traumatic hepatorenal syndrome. Not all of these died. The 
cardinal manifestations, consisting of albumin in the urine, elevated N.P.N. in 
the blood, diminished urine output, occasional blood in the urine, and anuria, were 
reviewed. -athologically the hepatie cells show necrosis and degeneration 
throughout large areas. The findings at post mortem show marked tubular de- 
generation with hemorrhages in isolated areas. 

In discussion Warren Cole, Chicago, IIll., presented the clinical and pathologie 


features of a patient who died following splenectomy, with manifestations typical 
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of so-called hepatic insufticiency, and in whom there was ante-mortem and post- 
mortem corroboration of a serious renal lesion. Attention was called to the 
similarity of the clinical picture in this group of cases to that described in the 
traumatic hepatorenal syndrome. Fred Coller, Ann Arbor, Mich., called attention 
to the danger of ascribing the renal lesions in these cases to the liver injury, since 
so many conditions, including dehydration, infection, fever, etc., might produce 


them. 


Arthur W. Allen, Boston, Mass., and (by invitation) John D. Stewart, Boston, 
Mass: Control of the Hemorrhagic Tendency in Obstructive Jaundice by the Use 
of Vitamin K.—In studying a group of patients with obstructive jaundice and 
biliary fistula, marked reduction in plasma prothrombin was found, A rapid and 
almost invariable improvement followed administration of a mixture of vitamin K 
(extracted from spinach) and bile salts. A postoperative drop in plasma pro- 
thrombin occurred, but, if the intake of the vitamin K mixture was resumed, the 
fall was transitory. In patients who had not taken vitamin K and were suffering 
from severe bleeding, plasma prothrombin concentration was always below 45 per 
cent. Such bleeding could be controlled by giving vitamin K mixture, and at the 


same time plasma prothrombin rose. 


Otto C. Pickhardt and (by invitation) A. Bernhard and Irving Kohn, New York, 
N. Y.: The Significance of the Cholesterol Partition of the Blood Serum in Surgery 
of the Gall Bladder.—In gall-bladder disease with disturbed hepatic function, a 
practical test indicating the state of the liver should prove of value in determining 
expediency of surgical intervention. The ratio between total and free cholesterol 
appears to be a physiologic constant in normal individuals, the free cholesterol not 
exceeding 30 per cent of the total cholesterol and the ratio being altered only in 
infections and disturbed hepatic function. Patients having a normal ratio were 
considered excellent risks, from the hepatic standpoint; in those with increased 
percentage of free cholesterol, operative procedures should be delayed until treat- 
ment results in return to normal ratio. Patients, when operated upon with in- 
creased percentage of free cholesterol, had stormy recoveries or fatal outcome. 
Determination of the cholesterol partition in gall-bladder disease before and after 
surgical intervention is advised, since results obtained serve as an aid in the 
prognosis of disease of the liver and biliary tract. 

In discussion, John A. Wolfer, Chicago, Ill., corroborated the value of the test 
and showed a slide illustrating the value of cholesterol studies, so far as mortality 
is high in patients who show a rise in the percentage of free cholesterol. Robert 
L. Payne, Norfolk, Va., reported xanthoprotein studies of the blood, and urine 
indican as being valuable in predicting mortality. 








MEETING OF THE AMERICAN ASSOCTATION FOR THE STUDY 
OF GOITER 


Howarp MAHOoRNER, M.D., New ORLEANS, La. 
(From the Department of Surgery, School of Medicine, Tulane University, 
New Orleans, La.) 


HE annual meeting of the American Association for the Study of Goiter was 
held in Cincinnati, Ohio, May 22, 23, and 24, 1939, at the Netherland Plaza 
Hotel. Thirty-four scientific papers were presented, thirty-one of which are reviewed 
herein. The sessions were consistently well attended, and a concentrated three-day 


discussion of goiter and related diseases was most interesting throughout. 


D. U. McGregor, of Hamilton, Ont., reported two cases in which microscopic 
section of the thyroid gland after thyroidectomy showed lesions which had the 
microscopic characteristic of tuberculosis. Some authors believe that tuberculosis 
and hyperthyroidism are rarely seen together while others believe that the majority of 
cases with hyperthyroidism have incipient tuberculosis. After reporting the cases 
he concluded that tuberculosis may occur in any type of gland, that it should be con- 
sidered in a diagnosis, and that the preoperative diagnosis is rare. Tuberculosis may 
occur in the thyroid when it is not found to be present elsewhere in the body. He 
believes that histologic examination only can make the diagnosis certain. Subtotal 
thyroidectomy is the treatment. 


Leroy Long, of Oklahoma City, Okla., presented three cases of goiter in siblings. 
There were six children in the family and three of them had goiter. The onsets 
of the goiters were at ages 3, 6, and 4 years respectively. Two of the affected 
children were girls and one was a boy. The goiters were nodular and showed a 
marked tendency to recur. Tissue showed fetal adenoma with some tendency to- 
wards malignancy, particularly in the girls. One child had a thyroidectomy twice 


before puberty. These children were born in a nonendemie goiter region. 


F. B. Dorsey, Keokuk, Ia., president of the society, reviewed the salient features 
in the history of the organization and its development. 

On the morning of the first day, a dry clinic was held by W. A. Plummer, of 
Rochester, Minn. Two of the interesting cases included, first, a patient who had 
some signs of hyperthyroidism with marked tachycardia and slight weight loss, 
but who lacked many of the other evidences of goiter and hyperthyroidism. The 
case was believed by Dr. Plummer to be one of ‘‘an apprehensive state’’ or 
‘‘chronic fatigue.’’ One of the other interesting cases presented was a bilateral re- 
current laryngeal nerve paralysis which had been treated by the Hoover operation, 
submucous resection of the cord. The patient had adequate breathing space, but the 
voice was only a faint whisper. The discussion of this case revealed the prevailing 
opinion to be that possibly tracheotomy with a permanent tube and valve and with 
the preservation of the voice is better than any such procedure which permanently 
destroys the voice. Brien King, Seattle, Wash., in discussing the case, believes that 
the cordectomies and cordotomies should be discontinued until a newer procedure 
which he described at this meeting could be proved definitely of value or not. 


Ralph Bowers, of New York, N. Y., discussed the surgical problems of the 
recurrent goiter. Dr. Bowers studied the percentage of recurrence in more than 
300 cases operated on for hyperthyroidism at the New York Hospital. Eight 
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surgeons did the thyroidectomi+s, and the recurrence rate for the surgeons varied 
from 0 to 14 per cent. He found that the men leaving the least amount of gland had 
fewer recurrences and usually, when an insufficient amount of tissue was removed, 
the residual tissue was found to be excessive at the superior pole. He advocated 
very careful dissection of the superior pole to insure an adequate removal of tissue 


from that place as well as from elsewhere on the gland. 


Cleon A. Nafe, of Indianapolis, Ind., discussed metabolic disturbances following 
thyroidectomy. He agrees with the general trend to leave less thyroid tissue 
at the time of thyroidectomy for toxic goiter. In 300 cases the rate of recurrence 
was 2 per cent. Definite myxedema develops in approximately 1 per cent of 
eases. Diagnosis of myxedema is sometimes difficult. A second type of hypo- 


thyroidism is transient myxedema postoperatively which returns to normal. This 


comprises approximately 6 per cent of cases, and there is a third type of hypo- 


thvroidism with indefinite symptoms, lack of energy being the most dominant 
complaint. He thinks that the small percentage of recurrence does not justify 
total thyroidectomy. He showed cases of myxedema and advised against deliber- 


ately producing it. 


Martin B. Tinker, Jr., of Ithaca, N. Y., showed the incidence of results ten to 
thirty years after thyroidectomy. Thirty years ago thyroidectomy was not a 
common procedure, and unilateral lobectomy was frequently the procedure of 
choice. In patients with unilateral lobectomy 92 per cent returned to normal oc- 
cupation, 81 per cent had a normal pulse, and 69 per cent were not nervous. In 
7 per cent of patients exophthalmos persisted, at least to a certain extent. Bilateral 
partial resection resulted in 86 per cent returning to their normal occupations. This 
raises the question of whether bilateral partial resection is so much better opera- 


tion than unilateral operation as far as permanent results are concerned. 


David Berlin and Samuel Gargill, of Boston, Mass., reported fifteen cases of 
persistent and recurrent thyrotoxicosis and discussed the factors influencing 
persistence and recurrence. Recurrence of hyperthyroidism is not associated 
necessarily with a reappearance of palpable thyroid tissue. They think that in- 
adequate thyroidectomy is less a causal factor than emotional strains in recurrent 
hyperthyroidism. In persistent thyrotoxicosis inadequate thyroidectomy or leaving 
too much thyroid tissue is the important factor. In 237 cases persistence was 
found in 2 per cent and recurrence in 3 per cent. Emotional causes, such as 
fright, worry, and severe mental strain, are generally the causes of recurrences. 


Arthur C. Scott, Jr., of Temple, Tex., discussed total thyroidectomy for 
diffuse toxic goiter. He said that Kocher performed and then abandoned total 
thyroidectomy because of complications. He added that the present trend is to- 
ward the more radical operation. Dr. Scott advocated total thyroidectomy for 
toxic diffuse goiter. He has performed 71 total thyroidectomies with 2 deaths, 
Fifteen of these were for recurrent hyperthyroidism. The complications were: 
3 eases with tetany, 2 cases with unilateral nerve injury, and 2 cases with bilateral 
nerve injury. The mortality for subtotal resection in his hands is 0.4 per cent, but he 
still thinks total thyroidectomy is safe because the deaths and complications resulted 
in the first cases done by him when he was developing his technique. In 69 
‘ases only 2 patients had persistent hyperthyroidism or recurrent hyperthyroidism. 
The rest were free of their hyperthyroidism, 

W. O. Thompson, of Chicago, IIl., discussed the management of severe thyro- 
toxicosis by careful preoperative preparation. He showed a reduction in surgical 
mortality from 10 per cent to 1.6 per cent in the cases he studied. He emphasized 
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some of the evidences of poor risk and reiterated that the basal metabolic rate 


is not a sure guide to the severity of the intoxication. 


Thomas O. Young of Duluth, Minn., read a paper on the surgical treatment of 
low-grade hyperthyroidism. He emphasized the difficulties in diagnosis and in 
differentiation between low-grade hyperthyroidism and neurosis. The basal 
metabolic rate is not entirely reliable, and clinical examination should be the basis 


of the diagnosis. Thyroidectomy in low-grade hyperthyroidism gives good results. 


Elliott Cutler and Stanley Hoerr, of Boston, Mass., discussed avertin anesthesia 
for thyrotoxicosis. They used avertin anesthesia for thyroidectomy in 66 cases. 
The dose of avertin was from 60 to 100 mg. per kilogram of body weight. 
They had hoped that the anesthetic would be one following which the postopera- 
tive course would be smoother, that it would prove an ideal anesthetic, alleviating 
apprehension in toxic cases. Their experience, however, leads them to announce 
that it is no more desirable as an anesthetic from these standpoints than others, 


and that the postoperative course is not more smooth. 


Howard Mahorner, of Tulane University, New Orleans, La., stated that, whereas 
goiter is not endemic in the South generally, it is not uncommon in certain locali- 
ties. The South may be an endemic hypothyroid region. In Louisiana goiter 
is more prevalent near the lower end of the Mississippi River. He reviewed 248 
‘ases Which were admitted in one year to the Charity Hospital. The mortality for 
goiter in the South, while high in general, is in certain hands no more than it is 
in the endemic goiter regions where larger numbers are being handled. He showed 
a ease of a child with a huge goiter whom he operated upon at the age of 17 
months. The child subsequently developed normally and at the age of 7 years 


appeared normal. 


Brien King, of Seattle, Wash., described a new operation for bilateral abductor 
cord paralysis. When both recurrent laryngeal nerves are severed, the cords 
eventually come to rest near the midline, leaving the patient very little air space. 
Dr. King’s operation consists essentially of attaching the upper end of the anterior 
belly of the omohyoid to the arytenoid cartilage, permitting the muscle on inspira- 
tion to draw the arytenoids apart and increase the breathing space. The operation 
preserves the voice. In certain instances in which the paralysis has been long 
standing and in which the arytenoids are fixed towards the midline, it is necessary 
to divide the cricoarytenoid joint capsule and cut the interarytenoideus muscle 
which holds the arytenoid cartilages together by being chronically contracted. 
He showed moving pictures of the operation and of the larynx of these patients 
before and after operation. The breathing space was undoubtedly markedly 
increased and his movies were proof of a brilliant solution of the distressing 
problem of bilateral cord paralysis. This presentation by Dr. King was awarded 
honorable mention for the Van Meter Prize. It was clinically the outstanding 
presentation of the meeting. 


Edwin G. Ramsdell, of New York, N. Y., reported four cases of ‘calcinosis 


i) 


syndrome, The syndrome consists of slight weight loss, a tightness of the skin, 


and deposits of calcium under the skin and around the joints, particularly around 


the hip joint. The patients have a stiff feeling and are sometimes unable to bend 


over properly and pick up objects from the floor. There are no changes in the 
blood ealeium and phosphorus values. Dr, Ramsdell has done a unilateral complete 
lobectomy and parathyroidectomy in four cases, one of which was reported six 
years ago. Soon after the operation the patients lose the sensation of stiffness and 
are able to bend over and to move their facial muscles much better. The sub- 
cutaneous calcium deposits disappear. The subjective improvement is marked 
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and seems to progress over a number of vears. One patient operated on six 
years ago is apparently well. This presentation was most convincing, and the 


pictures shown demonstrated a marked improvement in his patients. 


Harry Friedgood, of Boston, Mass., reported experimental work on the aug- 
mentation of thyrotropic hormone activity by adrenalin and pilocarpine. He 
found that the activation of the thyroid in animals, the result of injection of 
thyrotropic hormone, was prolonged by the addition of either adrenalin’ or 
pilocarpine; that is, where the usual effect of the thyrotropic hormone lasted 
ten to twelve days, the effect was prolonged to sixteen days. The effect is due to 
adrenalin. The injection of pilocarpine acts indirectly on the thyrotropic hormone 


by stimulating the adrenal gland and liberating more adrenalin. 


D. Puppel, of Barnes Hospital, St. Louis, Mo., discussed calcium metabolism in 
diseases of the thyroid. In toxic goiter there is an increase in excretion of calcium 
and, likewise, an increased excretion of iodine. Prolonged negative calcium 
balance in hyperthyroidism may result in osteoporosis, but a positive balance 
of calcium can be maintained if enough calcium is given daily, thus preventing 


osteoporosis. 


J. B. Collip, A. H. Neufeld, and O. F. Denstedt, of McGill University, Montreal, 
Que., reported further studies on a specific metabolic principle of the pituitary 
gland. They found a metabolic factor of the pituitary which depressed the respira- 
tory quotient and thus indicated that more fat was being burned. This additional 
pituitary factor did not demonstrate a refractoriness as is found for thyrotropic 
hormone; that is, the effect does not disappear after a period of time, but con- 
tinues indefinitely as long as this pituitary factor is injected. This metabolic 
factor also had other effects. The muscle glycogen is increased, and the nitrogen 
in the urine is decreased, indicating that less sugar and proteins are burned, where- 
as there is an increase in fat metabolism. It inhibits the hyperglycemic action 


of adrenalin and the hypoglycemic action of insulin. 


Elmer C. Bartels, of Boston, Mass., discussed coronary disease in myxedema. 
In 59 cases of spontaneous myxedema at the Lahey Clinic, all patients were over 
20 vears of age and the average age was 51 years. There were 15 cases with 
coronary disease, 13 women and 2 men, indicating that coronary disease is fre- 
quently a complication of myxedema. Thyroid extract, as little as % gr. daily, in 
myxedema may produce symptoms of coronary disease. Five of these patients 
died, 4 of infarction and 1 of heart failure. Myxedema may be a causative agent 
of coronary disease. 

The Van Meter Prize this year was awarded to C. L. Althausen, of the 
University of California, San Francisco, Calif., for his studies on the influences of 
the thyroid gland on intestinal absorption. Dr. Althausen named his co-workers: 
William J. Kerr, J. C. Lockhart, and M. H. Soley. The report of his work was 
given in four parts. He found that intraperitoneal injection of thyroxin (1/10 mg. 
per 100 gm. of body weight) in female rats resulted in increased absorption of 
sugar from the gastrointestinal tract. The absorption of olive oil was not in- 
creased. The absorption of alanin, which is representative of a typical amino 
acid, is greater in the presence of glucose than when glucose is not present. The 
acceleration of absorption of substances in hyperthyroidism is limited to substances 
capable of phosphorelation; that is, substances which may enter a combination with 
phosphoric acid. They found that the absorption of calcium is not increased in hyper- 
thyroid rats and, moreover, that the absorption of calcium is not diminished. There is 
no increase in the excretion of calcium in hyperthyroid rats, but an abnormally high 
fecal calcium is possibly accounted for by an increased peristalsis in hyperthyroid 


state. The time for absorption of calcium is less and calcium metabolism may become 
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negative. Althausen described a new test based on the acceleration of absorption in 
hyperthyroid state. Forty grams of galactose is administered in 400 ¢.c. of water to 
the fasting patient. Blood specimens are taken before and one-half hour and one hour 
after the administration of the galactose. The galactose curve in the normal reaches a 
peak of around 10 mg. per 100 ¢.c.; whereas, in hyperthyroid state, it rose to approxi- 
mately 40 mg. per 100 ¢.¢. Dr. Althausen studied the galactose tolerance curve in 150 
patients with hyperthyroidism and found that the increase of galactose in the blood 
was approximately three times as high in the toxic goiter patient as in the normal 
patient. This test roughly paralleled the basal metabolic rates but had some ad- 
vantages in doubtful cases over basal metabolic rate determinations. The rate of dis- 
appearance of galactose from the blood is normal in the hyperthyroid state, and the 
galactose curve is abnormally low in myxedema. He also discussed the possible 
therapeutic application of the experimental findings of acceleration of absorption of 
certain substances, 

At the annual dinner of the Association the attending members of the meeting 
were greatly entertained by the humorous address by Cincinnati’s jovial Mayor the 
Honorable J. Stewart, and by the highly intellectual dissertation of the Professor 
of Humanities of the University of Chicago, Dr. G. J. Laing, on ‘‘Are Doctors 


Human?’’ The conclusions were equivocal. 





Arnold Jackson, of the Jackson Clinic, Madison, Wis., discussed thyroidectomy 
by electrosurgery. He substituted the electrosurgical knife for the scalpel in 
1928 and as a consequence has reduced the incidence of postoperative recurrence 
in exophthalmic goiter from 5 to 1 per cent. He feels this was accomplished 
because it was possible to resect more thyroid tissue. Hemostasis is better and, 
with a drier surgical field, thyroidectomy is facilitated. Instead of ligating the 
smaller vessels, they are coagulated. Less time is required to perform the opera- 
tion, which may be a factor in bad risk cases. The method is especially valuable 


in operations for malignancy of the thyroid. 

























H. J. Perkins, Boston, Mass., 


group of patients studied was elevated in hyperthyroidism. To a certain extent, 


reported that the average blood iodine level in a 


the blood iodine level is an index of hyperthyroidism. He warned that the results 
must be regarded collectively and that variations occur in the individual case. The 
blood iodine determination was helpful in studying 235 patients with borderline hyper- 
thyroidism, 





W. Dz. Frazier and R. B. Brown, of the University of Pennsylvania Medical 
School, Philadelphia, Pa., discussed the use of vitamin B in the management of 
hyperthyroidism. Previously, MeCarrison found that hyperplasia of the thyroid 
gland resulted in pigeons fed on a diet deficient in vitamin B and that there was 
some similarity between vitamin B deficiency and hyperthyroidism. The authors 
studied 138 cases with hyperthyroidism in which, in addition to their usual 
preoperative preparation, vitamin B was added to the diet. Sixty-six per cent of the 
vitamin B treated group gained weight. The control patients with hyperthyroidism 
did not have vitamin B added to the diet and of these only 20 per cent gained weight. 
Experimentally in rats they found that vitamin B did not prevent the disappearance 
of glycogen from the liver. Vitamin B had no effect on the postoperative reaction 
of the patient. Apparently one advantage is to help a greater percentage of 


patients gain weight prior to operation. 





T. C. Davison, of Atlanta, Ga., reported fifteen cases of carcinoma of the thyroid 
gland. Carcinoma of the thyroid varies in different reports from 1 to 10 per cent 
of nodular goiters. Metastases are common. Eight of the cases reported by Dr. 
Davison were living from two to twenty vears after operation. He advised re- 


moval of diserete adenoma of the thyroid gland as preventive treatment. 
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Lawrence P. Engle, of Kansas City, Mo., discussed progressive postoperative 
exophthalmos. Thyrotropic hormone is the most potent factor in the production 
of exophthalmos. Thyroid extracts in large amounts will not produce exoph- 
thalmos. Exophthalmos and diffuse toxic goiter are produced by the same agent, but 
the goiter may be removed and the exophthalmos may progress. Progression results 
in impairment of vision and ophthalmitis. Hypothyroidism is frequently present 
when the exophthalmos is progressive. The treatment consists of protecting the eyes 
by oil, lateral canthotomy, suture of the lids, and, in very severe cases, the Naffziger 
operation or decompression of the orbit by the intracranial route. He reported 4 
cases of severe exophthalmos. There was spontaneous subsidence in 2 cases, in one 
of which only one eye subsided after the other had to be enucleated because of in- 
fection. The Naffziger operation was done in 2 cases with good results. He advo- 


cates orbital decompression before the condition has progressed too far. 


Perry McCullagh, of Cleveland, Ohio, discussed the clinical observations on 
the use of dihydrotachysterol (AT-10) in parathyroid tetany. Dihydrotachysterol 
is closely related to irradiated ergosterol. He studied the effects in 10 cases, 6 of 
which were discussed. In one case, AT-10 relieved tetany when other measures 
had failed, but the patient died suddenly soon thereafter. He showed other cases 
demonstrating that small doses are sufficient and that the drug is very potent 
as a blood phosphorus depressant and calcium elevator. The initial dose should 
not be over 2 ¢.c. daily and the standard dose not over from 0.5 to 0.7 ¢.¢c. daily or 
every other day. Careful checks must be made on the caleium and phosphorus 
of the blood during administration because the drugs may cause marked hyper- 
-aleemia when the clinical condition apparently is satisfactory. In addition to the 
AT-10, large doses of calcium (over 40 gm.) were given daily. 


Leon Bogart, of Flint, Mich., had had 62 patients with ‘‘thyroidism’’ without 
convincing positive laboratory findings. He discussed the clinical courses in these 
patients. Although they appeared to be hyperthyroid, the laboratory findings did not 
show it. Of 28 who did not have thyroidectomy, 5 died a cardiac death. Many of 
these patients lived an invalid life. Thirty-four were operated on and only 2 of these 


died a cardiac death. He believes that many patients with symptoms of thyroidism 


and without laboratory findings to support it are benefited by operation. He also 


stated that acetylcholine produces an induced iodine response in patients in whom 


the response to iodine is not already satisfactory. 


George Crile, Jr., Cleveland, Ohio, discussed papillary tumors of thyroid and 
lateral aberrant thyroid origin. At the Crile Clinie there have been 15 cases of 
papillary adenoma and 20 patients with papillary carcinoma. Of 17 patients with 
lateral aberrant thyroids, 12 were well for an average of thirty-one months. At 
operation it is necessary to search carefully for additional lateral aberrant thyroids 
because they may be multiple in the same individual. In 11 of the 17 cases, the 
same pathologic process which was found microscopically in the lateral aberrant 


tissue was also found in the thyroid. The treatment is excision. 


Donald Guthrie, Sayre, Pa., discussed the preoperative preparation of the 
toxic goiter patient. He enumerated the measures for careful preoperative prep- 
aration. In certain instances cholesterol determination, hippuric acid tests for 
liver function, and blood iodine determinations should be made. The percentage 
of multiple operations need be small. 


Warren H. Cole, of the University of Illinois, Chicago, Lll., discussed avertin 
anesthesia for thyroidectomy. Dr. Cole outlined the qualities desirable for an 
anesthetic in thyrotoxicosis. Particularly desirable is the quality of not increasing 
anoxia. He advised suitable premedication to abolish psychic trauma and in- 
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dicated that scopolamine is becoming more popular and that it may replace 


atropine. He had used avertin anesthesia in thyrotoxicosis and advised against 
using morphine with avertin anesthesia. He found in general that avertin was 
not a good anesthetic; its disadvantages were increased respiratory depression, in- 
creased anoxia, and increase in the pulse rate. He favored ethylene anesthesia over 
all anesthetics for thyroidectomy. 


Lindon Seed and Robbie Brunner, Chicago, IIl., studied the blood pressure and 
pulse rate changes during thyroidectomy in over 600 cases with varying degrees 
of toxicity. An effort was made to correlate the changes during operation with the 
clinical picture. There appears to be a direct relationship between the rise in 
blood pressure at the time of operation and the degree of toxicity, but the pulse 
rate elevation during anesthesia is a better index of the prognosis. 


H. A. Gamble of Greenville, Miss., discussed carcinoma of the thyroid gland. 
* Sb 
The malignant papillary cystadenoma is the most common and the most  radio- 
sensitive. It requires radical surgical removal. 


Frank Deneen, Bloomington, Ill., has found that the electrocardiogram is a more 
consistent and permanent record of thyrotoxicosis than any other mechanical aid. 
Electrocardiogram studies of toxic thyroid patients taken before operation and 
after operation, whether done in one or two stages, show definite changes and are 
characterized by the development of the ensuing P Wave before the completion 
of the preceding T Wave. The tracing does not return to the normal base level. 
When too much gland has been removed and a hypothyroid condition ensues there 
is the development of inverted T Wave in Lead 3 which is characteristic also of 
hypothyroid conditions that are either congenital or acquired without operation. 
These tracings have been followed over a period of fourteen years and have been 
found to be of much greater clinical value than the basal metabolic readings. 





Book Reviews 


The Abnormal in Obstetrics. By Sir Comyns Berkeley and Victor Bonney. Cloth. 
Pp. 525, with 6 illustrations. Baltimore, 1938, Williams and Wilkins Company. 


$6. 


The authors present this book for use by those preparing for higher examina- 
tions and for specialists or near-specialists. They discuss only the pathologic 
states and assume a background on the part of the reader. The subject range is 
wide and in such a small presentation nothing can be discussed exhaustively. 
The book presents the opinions of the authors in a dogmatic way with little of the 
reasoning which has led to the conclusions stated. Some of the American work, 
notably in regard to the toxemias, cardiac disease, and syphilis, has been accepted 
and shortly, but satisfactorily, treated. 

It might be seriously questioned whether the treatment of the subject is ade- 
quate for the advanced student, but it presents in a short form the presently held 
opinions of the authors. Since they stand high in the English obstetrical pro- 


fession, their opinions are of interest. 


Surgical Anatomy. By (. Latimer Callander. With a foreword by Dean Lewis. 
Ed. 2. Cloth. Pp. 858, with 819 illustrations. Philadelphia, 19389, W. B. 


Saunders Company. $10. 


The present tendency toward overelaboration and verbosity has been successfully 
resisted by Dr. Callander in the second edition of his excellent Surgical Anatomy. 
Instead, he has used his critical judgment and has eliminated practically all the 
irrelevant material from the first edition so that the second volume is shorter by 
257 pages, more concise, and more truly a surgical anatomy. The illustrations that 
are changed have been improved. The volume has become one which both medical 
students and practitioners can use with facility and profit. The reviewer had a 
number of criticisms of the first edition but has only praise for this one. It is, at 


present, the outstanding single volume in the field. 


Viaje de un Cirujano. By Conrado Zuckermann. Paper. Pp. 142, with 53 illustra- 
tions. Mexico City, Mexico, 1938, Unién Tipografica Editorial Hispano 


Americana. 


The author, a surgeon of Mexico City, has made several previous visits to 
various parts of the United States. On his last sojourn, he traveled through 
the Southwest and Midwest and visited the larger medical institutions in these 
sections of the country. This 142-page chronicle is a record of his observations and 
impressions of the surgeons he met and the surgery performed at these various 


centers. Although critical of some of the work observed, in general his comments 


are very complimentary. He expresses the opinion that American surgery is char- 


acterized by organization, cooperation, boldness, and progressiveness. There are 


numerous diagrammatic sketches of some of the operative procedures he witnessed. 
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BOOK REVIEWS 


The Student’s Handbook of Surgical Operations. By Sir Frederick Treves. 
vised by Cecil P. G. Wakeley. Ed. 6. Paper. Pp. 563, with 246 illustra 
tions. New York, N. Y., 1939, Paul B. Hoeber, Ine. $5. 


The fact that this handbook of surgical operations written by the late Sir 
Frederick Treves and revised by Mr. Cecil P. G. Wakeley has passed through six 
edition attests its popularity. About half the manual is devoted to surgery of 
the arteries, nerves, amputations, and operations on the bones and joints. The 
number of pages devoted to these subjects may seem out of proportion to the 
rest of the book, but so well and thoroughly are these conditions discussed that 
the amount of space seems justified. 

Surgeons trained in this country may disagree with several of the advocated 
procedures. For instance, chloroform is never used as an anesthetic in doing a 
tracheotomy in young children; Paul tubes are rarely employed in making a colos 
tomy or enterostomy; and the technique for enterostomy, given on page 562, is not 
only obsolete but also hazardous in that it is impossible to do it aseptically. 

The wide range of subjects and the brevity with which they are discussed will 
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appeal to most surgeons. If an attempt had been made to discuss more fully 
the indications and end results of the various operations, this handbook would 


he more complete. However, since practically the whole field of surgery is re 


viewed in 546 pages, the author obviously does not intend this to take the place 


of a comprehensive text. If the student keeps this in mind, this book will prove 


to be a helpful outline of surgical technique. 


The Clinical Diagnosis of Swellings. By C. bk. Corrigan. Cloth. Pp. 315, with 
120 illustrations. Baltimore, 1989, William Wood and Company. — $4. 


By employing clinical methods and physical signs, the author presents a simple 
and practical method of investigating swellings. The anatomic and_ pathologic 
features of tumors are discussed and the problems of regional diagnosis reviewed. 
Each chapter is written in outline form. The illustrations, while diagrammatic, 
are clear. An interesting feature is the interjection of brief biographical notes 
of famous medical men. An appendix is appended. 

For a simple, clear, and practical exposition of the problem of diagnosing swell 


ing 
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this book is strongly recommended. 


Physical Diagnosis. By Richard C. Cabot and F. Dennette Adams. Ed. 12. 
Cloth. Pp. 846, with 391 illustrations. Baltimore, 1938, William Wood and 
Company. $5. 


This book now appears in a much expanded and elaborated form. While this 
edition still incorporates the basic diagnostic methods, it has been entirely re- 
written and revised to include the newer advances made in diagnostic procedures, 
New chapters and many excellent illustrations have been added in order to bring 
the material abreast of the times. Symptomatology, physical signs, and clinical 
entities are discussed and correlated in more detail. Interpretations of physical 
signs in the light of more recent clinical investigations are noteworthy improve- 
ments. The introduction of a chapter in history taking is indeed a valuable addi- 
tion. In the preparation of this edition, the authors have enlisted the advice and 
assistance of many outstanding specialists, chiefly from the staff of the Massa- 
chusetts General Hospital. By doing this, the authors not only have made the 
volume more complete, but also have liberally incorporated the views of these men 
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on diagnostic methods and interpretations. While such a procedure may destroy 
to some extent the individuality of the book, it cannot help but enhance its value 
to the medical student and practitioner, who at times may not realize that one’s 
personal experience, no matter how thorough and extensive it may be, is not ade- 


quate enough to modern-day practice to justly cover the field of physical diagnosis. 


A Textbook of Medical Bacteriology. By David L. Belding, and Alice T. Martson, 
in collaboration with Sanford B. Hooker, Sidney C. Dalrymple, Jose P. Bill, 
and Matthew A. Derow. Cloth. Pp. 592, with 49 illustrations. New York, 
N. Y., 1988, D. Appleton-Century Company. $5. 


This Textbook of Bacteriology is intended for students interested in the medical 
sciences. Its purpose is to present a text intermediate between the voluminous 
reference works and the simple presentations too elementary for medical students. 
The first section of approximately 125 pages covers the general principles of bac- 
teriology. In this section, as throughout the volume, liberal use has been made 
of diagrams, charts, and tables to facilitate a clear presentation of the subject 
matter in the least possible space. The medical section contains a brief introdue- 
tory chapter on the principles of infection and host resistance. All the important 
pathogens are included, with presentations of recent developments. The protozoan 
infections, which are usually presented in textbooks of medical bacteriology, have 
been omitted. Serologic methods of diagnosis, including agglutination, comple- 
ment fixation, precipitation, typing of pneumococci, and blood groupings are ade- 
quately treated. The subject of immunity is presented as a distinct entity in 
another section of the volume. The section on immunity is complete and thoroughly 
up-to-date, although very brief. Such new developments as the M and N factors 
of blood groups are presented by men who have thorough knowledge of the genetic 
and immunologic principles involved. A paragraph on the technique of determin- 
ing these factors would have aided the beginner in gaining a clearer understanding 
of the subject. 

The section on fungous infections is more complete than in most textbooks of 
bacteriology and is entirely up-to-date in its treatment of classification and nomen- 
clature. Like the rest of the book, this section is highly concentrated. The book 
contains short chapters on the more important virus diseases, as well as on agri- 
cultural, food, and industrial bacteriology. The material is presented in very 
readable form, and the volume should prove valuable in courses supplemented by 


lectures and collateral reading. 


Clinical Gastroenterology. By Horace Wendell Soper. Pp. 316, with 212 illustra- 
tions. St. Louis, 1989, The C. V. Mosby Company. $6. 


This book of some three hundred pages, written with the idea of clarifying 
a ‘‘subject which has become entirely too complex,’’ has much to recommend 
it. It presents in concrete form the author’s opinions regarding diagnosis and 
treatment of gastrointestinal disorders and is based on long years of clinical 
experience. The work on diagnosis is particularly good and the reproductions of 
x-ray findings are superb. In discussing etiology and treatment, there is constant 
reference to physiologic researches bearing on the subject, and the author’s 
methods of treatment, while at times they may differ from those of other authori- 
ties in this field, are always practical and can be counted upon to produce favor 
able results. This book certainly will be of great help to the general practitioner 
in his daily practice, to the specialist as a reference work, and to the student in 
his study of this important branch of internal medicine. 





